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REAL PARTY IN INTEREST (37 CFR §41 37(c)) 
Inventor Elizabeth Varriano-Marston is the inventor and applicant, and as such is the real 
party in interest. 

RELATED APPEALS AND INTERFERENCES (37 CFR §41. 37(c)) 
There are no other co-pending applications or appeals that need to be considered by the 
Board in this case. There are two issued U.S. Patents - U.S. Pat. No 6,441,340; and U.S. Pat. No. 
6,730,874. 

STATUS OF CLAIMS (37 CFR §41. 37(c)) 
Claims 1-4, 6-12, 14, 21 and 22 are pending; claims 15-20 were withdrawn and claims 5, 13 
were cancelled. 

This Appeal is taken from the final rejection of claims 1-4, 6-12, 14, 21 and 22. 

STATUS OF AMENDMENTS (37 CFR §4 1.37(c)) 
As the prosecution history is lengthy, Applicant respectfully requests that the Board 
consider the present file history in its entirety wherein the responses are incorporated by 
reference. An outline of the interactions prior to the final action and subsequent to the final 
action is provided herein for convenience. The various responses include lengthy explanations 
and descriptions to teach the state of the art, distinguish the claimed invention, and are replete 
with supporting materials that demonstrate the distinctions, show commercial success, 
testimonials of the unexpected test results, and inventor declarations. Due to the long file history 
the Applicant has provided this Outline for the convenience of the Board in two sections, namely 
an outline prior to the last final rejection and an outline after the last final rejection. 

FILE WRAPPER OUTLINE PRIOR TO LAST FINAL REJECTION 
Application Filed 6/18/2001 

The pending claims originate from the divisional Application filed on 6/8/2001 with 20 
claims including 2 independent claims. 
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Office Action dated 7/18/2002 

A non-final action was mailed 7/18/2002 and rejected the elected claims 1-14 under 35 
U.S.C §112; Claims 1-3, 5-12 and 14 were rejected under 35 U.S.C §102 by U.S. Pat. No. 
6,010,293 (DeMoor); and Claim 13 was rejected under 35 U.S.C §103 by DeMoor in view of U.S. 
Pat. No. 6,376,032 (Clark). On or about June 20, 2002, Applicant had made a telephone election 
for claims 1-14 and claims 15-20 were withdrawn from consideration. 

Office Action Response filed 10/18/2002 

A non-final response was filed 10/18/2002 in response to the non-final action dated 
7/18/2002 including a Rule 132 Declaration and Exhibits A-J, Letters 1-5 and five articles to aid in 
the understanding of the subject matter of the invention. The Exhibits included existing perforated 
films and the registered target microperforations in the film of the present invention. Test data and 
actual results were included therein. Claims 2, 10, 11, 13, and 14 were amended; claims 15 - 20 
were canceled; and new claims 21 and 22 were added. 

Office Action dated 1/3/2003 

A non-final action was mailed 1/3/2003 withdrawing the 35 U.S.C §112 rejections for 
claims 1-3, 7, and 13-14; withdrawing 35 U.S.C §102 rejection of claims 1-3, 5-12, and 14; and 
withdrawing 35 U.S.C §103 rejection of claim 4. Rejections under 35 U.S.C §1 12 for claims 5-6 
and 9 were repeated. New rejections were introduced for claims 1-14 under 35 USC 112; and 
claims 1-3, 5-12, 14 and 21-22 were rejected under 35 U.S.C §103 over U.S. Pat. No. 6,010,293 
(DeMoor) in view of U.S. Pat. No. 5,258,156 (Kurachi). 

Telephone Interview 1/29/2003 

A telephone interview was conducted on 1/29/2003 and it was explained that microporous 
materials were distinguishable from microperforations and agreed to amend claim 1 to describe 
microperforations as 'drill holes' in order to distinguish the microporous art. 
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Office Action Response filed 1/30/2003 

A non-final response was filed on 1/30/2003 in response to the non-final action dated 
1/3/2003. Claims 1, 8, 10, 11, and 12 were amended. Supplemental IDS's were filed 2/5/2003 and 
2/27/2003. 

Office Action dated 5/15/2003 

A final rejection was mailed 5/15/2003 withdrawing 35 U.S.C §1 12 rejection for claims 1-9 
and 12-14; withdrawing 35 U.S.C §102 rejection of claims 1-3, 5-12, 14 and 21-22; withdrawing 
35 U.S.C §103 rejection of claims 1-3, 4,-14 and 21-22. The rejection of claims 10-11 under 35 
U.S.C 112 was repeated; new rejections under 35 U.S.C §102 were provided for claims 1-4, 8-9, 
12-13 and 21 as being anticipated by U.S. Pat. No. 5,919,547 (Kocher); Claims 5-6, 14 and 22 were 
rejected under 35 U.S.C §103 by Kocher; Claim 7 was rejected by Kocher in view of U.S. Pat. No. 
5,919,547 (Porchia) 

Office Action Response filed 7/9/2003 

In response to the final office action dated 5/15/2003, Applicant filed an After Final 
Response on 7/9/2003 and a Supplement on 7/28/2003. The After-Final Response amended claims 
1,10, and 11. 

Advisory Action dated 7/30/2003 

An Advisory Action was mailed on 7/30/2003 stating new matter was introduced in the 
After Final Response dated 5/15/2003. Subsequent telephone discussions with the Examiner were 
initiated. 

Request for Continued Examination (RCE) filed 8/15/2003 

Request for Continued Examination (RCE) was filed on 8/15/2003, thereby entering the 
After Final Response dated 5/15/2003 and also further amending claims 1,10, and 11. 
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Office Action dated 12/3/2003 

A non-final Office Action was mailed on 12/3/2003, withdrawing the 35 U.S.C §112 
rejection of claims 10-11. New rejections were set forth, including a rejection based on 35 U.S.C 
§102 for claims 1-4, 8-9, 12-13 and 21 as being anticipated by U.S. Pat. No. 5,919,547 (Kocher); 
Claims 5-6, 14 and 22 were rejected based on Kocher; Claims 7 and 10-1 1 were rejected by Kocher 
in view of U.S. Pat. No. 5,492,705 (Porchia). 

Telephone Interview 2/27/2004 

A telephone interview was conducted on 2/27/2004 and Applicant agreed to amend claims 
per the interview. 

Office Action Response filed 3/1/2004 

A non-final office action response was filed 3/1/2004 in response to the office action dated 
12/3/2003, and Claim 1 was amended. 

FILE WRAPPER OUTLINE SUBSEQUENT TO LAST FINAL REJECTION 
Office Action dated 6/4/2004 

A final office action was mailed 6/04/2004 withdrawing the 35 U.S.C §102 rejections of 
claims 1-4, 8-9, 12-13 and 21; withdrawing the 35 U.S.C §103 rejections of claims 5-7, 10-11, 
14 and 22. New rejections were provided rejecting claims 1-4, 8-9, 12-13 and 21 as being 
anticipated by U.S. Pat. No. 4,886,372 (Greengrass). Claims 2-4, 9, 12-13 and 21 were rejected 
under 35 USC §103 by Greengrass in view of U.S. Pat. No. 5,919,547 (Kocher ). Claims 7 and 
10-1 1 were rejected under 35 U.S.C §103 by Greengrass in view of Kocher and further in view 
of U.S. Pat. No. 5,492,705 (Porchia). 

Personal Interview held 7/29/2004 

On July 29, 2004 a personal interview between Examiner Patterson, Inventor/Applicant 
Marston and Attorney Asmus was conducted in which the inventor showed examples of 
packaging and demonstrated the environmental state of the various packaging environments in 
relation to the present invention. More specifically, the experimentation demonstrated that 
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Greengrass does not function according to some of the stated objectives. As noted in the 
Interview Summary, it was agreed to amend claim 1 in relation to microperforation hole size, 
flux rate provided by the microperforations and registered target area, and to provide a 
declaration in support therewith to distinguish the present invention. An agreement was not 
reached and the Examiner was uncertain whether the amendments in relation to the placement of 
the microperforations would require a new search or be considered a new issue. (Interview 
Summary 7/29/2004) 

Office Action Response filed 8/6/2004 

On 8/6/2004 the Applicant filed an After-Final Response including arguments, Inventor 
Declaration and supporting technical materials along with a Notice of Appeal and the prescribed 
fee. The After-Final Response amended claim 1,10, and 11; canceled claims 5 and 13, and 
submitted arguments in support of allowance along with the inventor declaration in relation to 
Greengrass. 

Advisory Action dated 8/27/2004 

The Examiner entered the proposed amendments and maintained the rejection of all 
pending claims. The anticipation rejection under 35 U.S.C §102 was withdrawn for claims 1-4, 9, 
12, and 21. A new rejection under 35 U.S.C. §103 was set forth for claims 1-4, 6, 8-9, 12, 14 and 
21-22 as being unpatentable over U.S. Pat. No. 4,886,372 (Greengrass) in view of U.S. Pat. No. 
5,919,547 (Kocher). Claims 7 and 10-1 1 were rejected under 35 U.S.C. §103 as being unpatentable 
over Greengrass in view of Kocher and further in view of U.S. Pat. No. 5,492,705 (Porchia) 

SUMMARY OF CLAIMED SUBJECT MATTER (37 C.F.R. 41.37fcYl 
The present invention relates to packaging material for respiring or biochemically active 
agricultural products such as fresh fruits, fresh vegetables, fresh herbs, and flowers (herein 
referred to collectively fresh produce), (see Marston Application - Technical Field of the 
Invention, Page 1, lines 13-17) 
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The goal in fresh fruit and vegetable packaging is to preserve produce quality by reducing 
the aerobic respiration rate but avoiding anaerobic processes that lead to adverse changes in 
texture, flavor, and aroma, as well as public health concerns. And, the industry is continually 
trying to improve the practical mechanisms to achieve the above-stated goal. Modified 
atmosphere packaging (MAP) and controlled atmosphere packaging (CAP) refer to known 
methods to control the atmosphere in the package, and the packaging field includes the use of 
non-barrier (often referred to in the industry as "breathable") materials. And, there have been 
attempts to optimize the packaging for the fresh produce, including breathable microporous 
patches and microperforated packaging, (see Marston Application - Background of the 
Invention page 1, lines 21-30; page 2, lines 9-20) 

While those in the packaging industry tried to improve the packaging for fresh produce, 
the prior efforts did not produce a packaging material according to the elements of Independent 
Claim 1 . There are several elements of the claimed invention that distinguish it from all the prior 
references and state of the art taken alone or in combination. The present invention describes, in 
a fully enabling manner, a packaging product that has a set of microperforations establishing the 
optimal atmospheric condition for a given produce. Based on the number and the size of the 
microperforations, they control and maintain the optimum atmospheric conditions within 
specified 0 2 and CO2 concentrations for each specific respiring produce type and weight. The 
microperforations establish the desired film gas transmission rates and gas flux for the specific 
produce item. (Marston Application - Example 1 - 6, pages 21-30) Furthermore, the present 
invention actually deploys the microperforations in a registered target area instead of 
incorporating microperforations throughout the packaging. 

The respiration rate of the produce is matched to the gas transmission rate of the base 
film and the oxygen flux rates provided by the size and number of microperforations in the film 
to establish an optimum equilibrium atmosphere inside the package that is conducive to reduced 
respiration rates and shelf life extension. There are no cited references that teach a produce 
packaging that provide the claimed features of the present invention defining the flow rate or the 
relationship of the atmosphere to the number/size of holes. (Marston Application; page 19, lines 
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29-31; page 20, lines 24-29; see Examples 1-6, pages 21-30) The microperforations are also 
placed in a registered target area on the polymeric material, such that the location is intended to 
avoid occlusion by adjacent packages or by produce inside the bag. (see Marston Application 
Fig. 2) 

As described in the present application, the produce packaging employs 
microperforations wherein the size and number of microperforations are optimally selected to 
obtain the desired film gas transmission rates and gas flux for maintaining the quality of that 
specific produce item and the microperforations are within a size range and located in a target 
area. Marston Figures 2 and 4 shows a bag formed from the non-porous polymeric material with 
drill holes 100 situated in a finite region determined to avoid occlusion. The size/number of the 
microperforations control and maintain the atmospheric condition in the bag within specified 02 
and CO2 concentrations as articulated in the claims. The microperforations are placed in a 
registered target area to avoid occlusion. (Marston Application - page 16, lines 5-15) 

None of the cited references describes the use of certain size/number of microperforations 
establishing a specified flux rate in a registered target area. Most state of the art microperforated 
packaging employs a 'one size fits all' approach wherein the size/number of the 
microperforations are generally not calculated to satisfy the requirements for a particular produce 
item nor the weight of the item. There is reference to empirical 'trial and error' to improve 
packaging, but no other reference established the relationship between the produce and the 
packaging such that the microperforations of a certain size range establish the atmospheric 
conditions for optimal storage for a specific flux rate. In addition, in the cited references, the 
microperforations are typically distributed throughout the packaging and are not in a small target 
area. The Examiner has failed to provide objective criteria for establishing obviousness and 
imparts the limitations of the claims into the cited art without a solid foundation. 
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Independent Claim 1 

With respect to the only Independent claim, claim 1 recites: 

• a non-porous polymeric material; (Marston Application, Fig.l ref # 40; Marston 
Application pages 17, lines 5-11) 

• a set of microperforations on said polymeric material, wherein said set of 
microperforations are drill holes and (Marston Fig.l ref # 100) 

• based on a number and a size of said microperforations, control and maintain said 
optimum atmospheric conditions within specified 0 2 and C0 2 concentrations for said 
respiring produce, (Marston Application; page 19, lines 29-31; page 20, lines 24-29; see 
Examples 1-6, pages 21-30) 

• said optimum atmospheric conditions containing less than about 20.9% 0 2 and greater 
than about 0.03% C0 2 , (Marston Application Page 5, line 1 ; Marston Application Page 
21, Example 1 lines 7-30; Page 8, lines 1-25) 

• wherein said polymeric material provides a total 0 2 Flux ranging from 150 cc/day-atm to 
5,000,000 cc/day-atm and (Marston Application Page 20, lines 24-29) 

• wherein each of said microperforations has an average diameter between 110 and 400 
microns and (Marston Application Page 19, lines 29-31; Fig. 1 ref # 100) 

• said set of microperforations are placed in a registered target area on said polymeric 
material, said registered target area being a finite region on said polymeric material. 
(Marston Application Page 16, lines 5-15; Fig. 2 ref # 50) 

The present invention specifically articulates that the microperforations (Marston 
Application - Fig. 2 item 100) are drill holes in the non-porous polymeric materials (Marston 
Application Fig. 1 item 40). The number and size of the microperforations (Marston Application 
- Fig. 2 item 100) are used to control and maintainthe optimum atmospheric conditions within 
the package for the particular produce. (Marston Application - Fig. 6 and Fig. 7). The optimum 
atmospheric conditions within the package being less than about 20.9% 0 2 and greater than about 
0.03% C0 2 . An oxygen flux rate is further depicted and ranges from 1 50 cc/day-atm to 
5,000,000 cc/day-atm. (Marston Application - page 20, lines 24-29) Each of the 
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microperforations is further claimed as having an average diameter between 1 1 0 and 400 
microns. (Marston Application page 19, lines 29-3 1) Finally, the microperforations are placed 
in a registered target area (Marston Application - Fig. 2 item 50) which is a finite region on the 
packaging intended to avoid occlusion. 

Dependent Claim 6 

Dependent claim 6 recites: 
The improved packaging material according to claim 1 5 wherein said polymeric material provides 
a total 0 2 Flux ranging from 200 cc/day-atm to 1,500,000 cc/day-atm. 

This range of the O2 Flux represents the range for most produce with a weight that varies 
up to several thousand kg. (Marston Application page 20, lines 24-29) As described herein, the 
cited references do not recite any comparable range for any such flux - nor would it be readily 
apparent as they do not appreciate the impact of the atmosphere in the package and the 
relationship to the produce variables. 

Dependent Claim 10 

Dependent claim 10 recites: 

The improved packaging material according to claim 7, wherein the bag is substantially 
enclosed with a top seal, a bottom seal, and a pair of side seals, and wherein the registered target 
area is within one-quarter distance from the top seal of the bag. (Marston Application Page 16, 
lines 5-15; Marston Application Fig. 2 ref #50) 

Independent claim 1 claims the microperforations in a finite region termed a registered 
target area. The dependent claim 10 specifically claims the location of the finite region on the 
bag being located within one-quarter distance from the top seal. There is no reference in any of 
the cited art to a location for the target area. 

The region on the bag is shown in Marston Fig. 2 and the application teaches that the 
registered target area is in a specific portion of the bag to avoid occlusion. (Marston Application, 
page 16, lines 5-15) The system and processing to form the bag with the microperforations in a 
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registered target area is also described in the patent application which explains in detail how the 
registered microperforations are registered in a target area - the cited art does not recite in any 
form a bag having microperforations in a registered target area being one-quarter from the top 
seal or how the microperforations would be registered in such a target area. 

Dependent Claim 1 1 

Dependent claim 1 1 recites: 
The improved packaging material according to claim 7, wherein said bag is substantially 
enclosed with a top seal, a bottom seal, and a pair of side seals, and wherein said registered target 
area is within one-third distance from said top seal of said bag. (Marston Application Page 16, 
lines 5-15; Marston Application Fig. 2 ref #50) 

Independent claim 1 claims the microperforations in a finite region termed a registered 
target area. The dependent claim 1 1 specifically claims the location of the finite region on the 
bag being located within one-third distance from the top seal. There is no reference in any of the 
cited art to a location for the target area let alone being one-third from the top seal. 

As stated, the region is shown in Marston Fig. 2 and the positioning for the target region 
on the bag is placed to avoid occlusion. (Marston Application, page 16, lines 5-15) The system 
and processing to place the microperforations on the bag in a registered target region is described 
in the patent application- the cited art does not recite in any form a bag with microperforations in 
a registered target area being within one-third distance from the top seal or how such 
microperforations would be registered in a target area. 

Dependent Claim 14 

Dependent claim 14 recites: 
The improved packaging material according to claim 1, wherein said polymeric material has a 
CO2 transmission rate that is 2.5 to 5.0 times greater than the 0 2 transmission rate. (Marston 
Application, page 9, lines 23 - 26) 
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The present invention teaches a packaging material that establishes the relationship 
between the properties of the produce and the microperforated packaging in order to calculate 
and establish the proper packaging atmosphere. None of the cited references establish such a 
relationship nor do they describe a CO2 transmission rate in relation to the film OTR being 2.5 - 
5 times greater than the film OTR. (Marston Application, page 9, lines 23 - 26) 

Dependent Claim 21 

Dependent claim 21 recites: 
The improved packaging material according to claim 1, wherein each of said microperforations 
has an average diameter in the range between 120-160 microns. (Marston Application, page 19, 
lines 29-31; Fig. 2 ref #100) 

The microperforations of the packaging of the present invention are noted as being much 
smaller than the microperforations used in most other microperforated packaging. While various 
size holes are referenced in vague terms in the references, none of the references cite such a 
narrow range of microperforations being 120-160 microns. (Marston Application, page 19, lines 
29-31) 

Dependent Claim 22 

Dependent claim 22 recites: 

The improved packaging material according to claim 1 , wherein said polymeric material 
has a C0 2 transmission rate that is 3.4 to 4.0 times greater than the 0 2 transmission rate. 
(Marston Application, page 9, lines 23 - 26) 

The present invention is a packaging material that establishes the relationship between the 
properties of the produce and the packaging in order to establish the proper packaging 
atmosphere. None of the cited references establish such a relationship nor do they describe a 
CO2 transmission rate in relation to the film OTR being 3.4-4 times greater than the film OTR. 
(Marston Application, page 9, lines 23 - 26) 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL (37 C.F.R. 41.37(c)) 
Claims 1-4, 6, 8-9, 12, 14 and 21-22 stand rejected under 35 U.S.C §103(a) as being 
unpatentable over U.S. Pat. No. 4,886,372 (Greengrass) in view of U.S. Pat. No. 5,919,547 
(Kocher). Claims 7 and 10-11 stand rejected under 35 U.S.C §103(a) as being unpatentable over 
Greengrass in view of Kocher and further in view of U.S. Pat. No. 5,492,705 (Porchia). Grouping 
of claims is no longer required and claims are argued separately herein. 

Applicant herein submits that the Examiner has applied an improper combination; the 
Examiner has failed to properly consider the declaration filed 8/6/2004; and the Examiner has not 
properly considered secondary meaning as provided in the office action responses and declaration 
filed 10/18/2002. 

The Applicant submits that the packaging film of the present invention as recited in 
Claim 1 is novel and unobvious, being a set of drill hole microperforations, wherein based on a 
number and a size of the microperforations, control and maintain an optimum atmospheric 
conditions within specified 02 and CO2 concentrations, wherein the optimum atmospheric 
conditions contains less than about 20.9% O2 and greater than about 0.03% CO2. Furthermore 
there is a total 02 Flux ranging from 150 cc/day-atm to 5,000,000 cc/day-atm and wherein each 
of the microperforations has an average diameter between 1 10 and 400 microns and the set of 
microperforations are placed in a registered target area on the polymeric material, with the 
registered target area being a finite region on the polymeric material. 

ARGUMENTS (37 C.F.R. 41.37(c)) 
IMPROPER COMBINATION OF REFERENCES 

As a preliminary matter, the Applicant submits that the combination of Greengrass with 
Kocher is improper in that, when taken as a whole, there is no motivation or suggestion to 
combine these three references to achieve the Applicant's claimed invention. Section 2143.01 of 
the MPEP states: "The mere fact that references can be combined or modified is not sufficient to 
establish prima facie obviousness." In addition, the "level of skill in the art cannot be relied 
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upon to provide the suggestion to combine references." Thus, it is inappropriate to use the 
Applicant's claims as a road map in selecting a combination of references to form a 35 U.S.C. 
§ 103(a) rejection. Rather, there must be some objective reason to combine the teachings of the 
references to make the claimed invention. The Applicant cannot find such an objective reason, 
and the Examiner has provided no such reason. The Applicant submits that there is no objective 
reason, and that Greengrass expressly discourages a combination with Kocher. 

In more detail, Greengrass describes a mechanical perforating system that makes 
perforations in PVC films for produce packaging. In a typical application, rods with pins 
embedded into the surface of the cylinder are used to punch holes in the film with perforation 
rows in the film, the distance apart of the rows, the pitch of the pins used to make the holes, and 
the size of the holes are adjusted to meet the specific requirements of the produce. The 
size/shape/number of the microperforations in Greengrass employ holes intended to improve 
package longevity with empirical estimations related to delayed "ripening" - too many holes 
results in dehydration while too few holes results in excess condensation. (Greengrass Col. 2, 
lines 39-55) The Greengrass hole sizes are described in the various embodiments and claimed as 
being 20 mm to 60 mm. While Greengrass cites that the microperforations could be as small as 
0.25mm (Greengrass Col. 2, lines 4-8), it does not employ this smaller hole size for any of the 
described embodiment (Greengrass Col. 3, lines 1-14; Col. 3, lines 24-28; Col. 3, lines 29-41; 
Col. 3, lines 51-57; Col. 4, lines 14-18; Col. 4, lines 30-47) and claims large hole sizes being 20 
mm to 60 mm (Greengrass Claim 3). As shown in all the Greengrass Figures, the Greengrass 
perforations are not in a target area on the package, but distributed throughout the main body of 
the plastic film. Greengrass perforations are in rows that extend along the entire length or width 
of the packaging film. Thus, Greengrass uses a mechanical punch to make very large size holes 
to establish some atmospheric condition within the package and does not place the 
microperforations in a registered, finite target area. 

Kocher (U.S. Pat. No. 5,919,547) is a laminate structure as depicted in Kocher Fig. 2, 
having layers of gas-permeable and gas-impermeable layers, bound together by adhesive, 
wherein the laminate, when subjected to delamination (see Kocher Fig. 3-7 ), provides a rapid 
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ingress of air into the interior of the package. "In a preferred embodiment of the invention, the 
laminate provides the lid for a package and delaminates into a substantially gas-impermeable 
portion and a gas-permeable portion, with the gas-permeable portion being bonded directly to the 
support member of the package. In this manner, the gas-impermeable portion may be peelably 
removed from the package to allow atmospheric oxygen to enter the interior of the package. In a 
particularly preferred embodiment, the gas-permeable portion is provided by perforating the 
delaminatable, coextruded film and bonding such film to the support member so that, when the 
laminate is caused to be delaminated within the perforated, coextruded film, the perforations are 
exposed to the ambient atmosphere and thereby allow for rapid ingress of oxygen into the interior 
of the package." (Kocher col. 4 lines 10-24) Kocher is intended to be a sealed barrier (gas- 
impermeable) package until a delamination occurs that separates the gas-impermeable layer from 
the gas-permeable layer to allow air to rapidly ingress into the container via the gas-permeable 
layer and the perforations so that the interior of the container has the same atmosphere as ambient 
air. While Kocher does discuss the use of 'perforations' used in conjunction with the multi- 
laminate layers - the usage pertains to removing the outer, gas-impermeable layer (lid) to allow 
air to flow through these perforations and gas permeable layers in a rapid manner. The 
perforations of Kocher are shown in Figure 6 and described in Column 17. The perforations 66 
extend thru multiple layers so that when the lid is delaminated and removed (See Figure 7) the air 
can flow into the package via the perforations as well as the gas-permeable layer. This provides 
a 'swift ingress of atmospheric oxygen' (col. 17, lines 57). The described embodiments are 
intended for meat packages that are delaminated in the retail stores to cause the meat to develop 
a desirable red coloring from the oxygen introduced through the microperforations. 

These packaging products are in different industries, are functionally different, and are 
structurally different. The laminate film of Kocher (see Kocher Fig. 6) does not remotely 
resemble the microperforated packaging of Greengrass (see Greengrass Fig. 1, Fig. 2, Fig. 3, Fig. 
4a, Fig. 4b) and the manufacturing processes and usage of these two films are entirely different. 
The perforations of Kocher are shown in a delaminated presentation in Kocher Fig. 7, however 
this figure is derived from Kocher Fig. 6 - showing the laminate assembly that is entirely 
different than Greengrass. The Examiner is not allowed to pick and choose specific portions and 
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figures from among different unrelated patents and improperly make combinations in order to 
find obviousness. The Kocher and Porchia references must be considered individually and there 
must be some teaching, suggestion, or motivation in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art to combine the references. The 
Examiner has not provided any reasonable explanation, and the level of skill in the art cannot be 
relied upon to provide the suggestion to combine the references. See Al-Site Corp. v. VSIlnt'l 
Inc., 174 F.3d 1308, 50 USPQ2d 1161 (Fed. Cir. 1999) 

Incorporating the multi-layered laminate of Kocher with Greengrass does not produce a 
film suitable for either industry. A sealed impermeable laminate applied to respiring produce of 
Greengrass would result in spoiled produce. Likewise, having perforated films for the meat 
products of Kocher would result in spoiled meat as the meat would be subject to the oxidative 
effects of air and the growth of aerobic spoilage microorganisms throughout the shipping 
process. Thus, there is no logical objective basis to combine these references and none has been 
stated. In addition, such a combination violates § 2143.01 of the MPEP, which states that if "the 
proposed modification or combination of the prior art would change the principle of operation of 
the prior art invention being modified, then the teachings of the references are not sufficient to 
render the claims prima facie obvious. In re Ratti, 270 F.2d 810, 123 USPQ 349 (CCPA 1959)" 

Thus, the Applicant submits that this combination of Kocher and Greengrass is improper 
and respectfully requests the rejection to be withdrawn. 

Rejection under 35 U.S.C. 103(a) over U.S. Pat. No. 4,886,372 (Greengrass) in view of U.S. Pat. 
No. 5.919.547 (Kocher) 

It is well-established that it is impermissible to use the claimed invention as an instruction 
manual or "template" to piece together isolated disclosures and teachings of the prior art so that 
the claimed invention is rendered obvious. See In re Fritch, 972 F.2d 1260, 1266 n.15, 23 
USPQ2d 1780, 1783-84 n.15 (Fed. Cir. 1992) The Federal Circuit has also cautioned against 
focusing on the obviousness of the differences between the claimed invention and the prior art 
rather than on the obviousness of the claimed invention as a whole as 35 U.S.C §103 requires. 
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See generally Hybritech Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367, 1383, 231 USPQ 
81, 93 (Fed. Cir. 1986), cert, denied, 480 USPQ 947 (1987). 

Furthermore, the Examiner bears the initial burden of establishing a prima facie case of 
obviousness. See In re Oetiker, 877 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed. Cir. 1992) 
To meet this burden and show that the art suggests the claimed invention, the Examiner must 
establish some objective teaching in the prior art or knowledge generally available to one of 
ordinary skill in the art. See In re Fine, 837 F.2d 1071, 1074, 5 USPQ2d 1596, 1598 (Fed. Cir. 
1998). 

Applicant notes that "[i]n reviewing the [E]xaminer's decision on appeal, the Board must 
necessarily weigh all of the evidence and argument." See Oetiker, 977 F.2d at 1445, 24 USPQ2d 
at 1444. "[T]he Board must not only assure that the requisite findings are made, based on 
evidence of record, but must also explain the reasoning by which the findings are deemed to 
support the agency's conclusion." See In re Lee 277 F.3d 1338, 1344, 61 USPQ2d 1430, 1434 
(Fed. Cir. 2002) 

Claim 1 

In the Advisory Action dated 8/27/2004, the Examiner states that Greengrass discloses 
improved packaging for establishing optimum atmospheric conditions for respiring produce and 
references the background section of Greengrass Col 1, lines 21-32. The Examiner also states 
that Greengrass comprises a set of microperforations which are drill holes on a finite target area 
of the polymeric material. (Greengrass Col 2, lines 56-62) 

The Examiner also argues that Greengrass discloses a packaging such that the 
microperforations control the atmospheric conditions within specified oxygen and carbon dioxide 
concentrations (less than 20.9% oxygen and greater than 0.03% carbon dioxide). (Greengrass 
Col 1, lines 33-38) 
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The Examiner acknowledges that Greengrass does not teach microperforations having an 
average diameter between 1 10 - 400 microns or an O2 flux ranging from 200cc/day -atm - 
1,500,000 cc/day-atm. The Examiner attempts to locate such features in the Kocher packaging 
patent involving multi-layered laminates. With respect to the size of the microperforations, the 
Examiner locates a reference within Kocher to an average diameter of 125 microns (Kocher Col 
17, lines 66-67) 

The Examiner further notes that Kocher fails to disclose an O2 flux ranging from 200 
cc/day-atm - 1 ,500,000 cc/day-atm. However, the Examiner takes official notice that Kocher 
discloses having O2 flux and CO2 transmission and that one of ordinary skill in the art would 
vary the microperforation size to a desired O2 flux and CO2 flux by routine optimization. 

Applicant respectfully disagrees and strongly believes that the Examiner has failed to 
satisfy the burden of showing that Greeengrass alone or in combination with Kocher suggests the 
claimed invention. The Examiner bases his bold conclusions on vague statements that do not 
teach or suggest the claimed elements, relies on speculation and conjecture to support 
obviousness, and takes official notice as needed to support those conclusions. Applicant has 
expended considerable effort, as demonstrated by the responses, declarations, supporting 
materials and interviews to explain the present invention, the cited references and the 
distinguishing attributes. Quite frankly, if this is the best art the Examiner can find relative to the 
present invention, independent claim 1 includes features not disclosed or obvious by these 
references and should be allowed. 

The Examiner states that Greengrass discloses improved packaging for establishing 
optimum atmospheric conditions for respiring produce and references the background section of 
Greengrass Col 1, lines 21-32. This section cited by the Examiner reads as follows: 
In relation to the provision of a container or bag in accordance with the 
present invention one must firstly consider the various problems 
associated in the packaging of produce. Firstly, live produce such as fruit 
and vegetables, unlike dead material such as meats, have respiration in that 
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they absorb oxygen and give off carbon dioxide. When covered with a 
film, the atmosphere within the packing or wrapping changes. Most thin 
films are permeable, but even thin gauge stretch polyvinylchloride is not 
sufficiently so to cope with most live products. The change that takes place 
within the packs is called modified atmosphere (MA). (Greengrass Col 1, 
lines 21-32) 

The Examiner thus relies upon this section as disclosing "an improved packaging for 
establishing optimum atmospheric conditions for respiring produce." (Office Action dated 
8/27/2004, page 2, item #3) As per background on CAP and MAP and various attempts for 
packaging, the Applicant directs the Board to the background section of the present application 
which provides a much better presentation and explanation of these materials. (Marston 
Application, Page 1 line 27 - Page 7 line 10) The section cited by the Examiner sets for the 
broad intent - however Greengrass does not accomplish such an optimum atmospheric condition. 

The Examiner also states that Greengrass comprises a set of microperforations which are 
drill holes on a finite target area of the polymeric material. In support of attributing a registered 
target area to Greengrass, the Examiner points to the following: 

It is preferable with the small number of openings necessary in the 
majority of retail packs, that they should be placed in such 
positions in said packs as to eliminate the possibility of product 
within the packs blocking the micro perforations or openings, thus 
reducing or totally destroying the performance of said packs. 
(Greengrass Col 2, lines 56-62) 

Once again, Greengrass sets forth worthy goals and imputes them into the Greengrass 
reference - but Greengrass does not describe such a package with registered microperforations in 
a small identifiable target area nor does it provide any explanation as to how such 
microperforations would be placed in the packaging film of Greengrass. 



19 



The Examiner also argues that Greengrass discloses a packaging such that the 
microperforations control the atmospheric conditions within specified oxygen and carbon dioxide 
concentrations (less than 20.9% oxygen and greater than 0.03% carbon dioxide). Once again, in 
support of this conclusion, the Examiner relies upon the background section of Greengrass: 
When the levels of carbon dioxide within the pack has reached 
over five percent and the oxygen in the pack has been lowered to 
eight percent, the internal atmosphere within the pack has modified 
to an extent where the process of ripening of the produce or fruits 
has been significantly slowed. (Greengrass Col 1, lines 33-38) 

As previously explained, this is an inaccurate statement concerning the concept of 
'ripening' of produce. In addition, the levels achieved by Greengrass were tested by the present 
inventor and shown to be unachievable of the intended performance. (After Final Response 
dated 8/6/2004 - 7 pages of Declaration) 

There is no objective teaching or suggestion in Greengrass that supports finding of the 
elements of the packaging material of claim 1 with respect to the microperforations establishing 
optimum atmospheric conditions as set forth in the present claim 1 : 

a set of microperforations on said polymeric material, wherein said 
set of microperforations are drill holes and based on a number and 
a size of said microperforations, control and maintain said 
optimum atmospheric conditions within specified 02 and CO2 
concentrations for said respiring produce, said optimum 
atmospheric conditions containing less than about 20.9% 02 and 
greater than about 0.03% CO2, wherein said polymeric material 
provides a total O2 Flux ranging from 150 cc/day-atm to 5,000,000 
cc/day-atm. (Marston Application - Claim 1) 
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The claims of the present invention define a range for the 0 2 Flux, wherein the 
size/number of microperforations establish the total cross sectional area of the openings needed 
to control the optimum atmosphere inside the package. Assuming a typical packaging size, the 
cross sectional area of the openings in Greengrass is several orders of magnitude greater than that 
of the present invention. Thus, as explained in greater detail in the Declaration, Greengrass is 
not capable of the oxygen flow rates as described and claimed in the present invention, and can 
not provide a total 0 2 Flux ranging from 150 cc/day-atm to 5,000,000 cc/day-atm as recited in 
Claim 1. Therefore, the rejection of Claim 1 is traversed for at least these reasons. 

As noted, the Examiner references the background section of Greengrass Col. 1 lines 33-38 
which states "[w]hen the levels of carbon dioxide within the pack has reached over five percent and 
the oxygen in the pack has been lowered to eight percent, the internal atmosphere within the pack 
has modified to an extent where the process of ripening of the produce or fruits has been 
significantly slowed." Thus, Greengrass sets forth the proposition that the CO2 levels should be 
greater than 5% and O2 less than 8% in the background section, with little support or explanation as 
to accomplishing this goal. Greengrass might as well as opined on any number of worthy goals in 
the background - but Greengrass does not describe the flux rate or atmosphere specified in Claim 1; 
does not establish sufficient teachings to accomplish any such rate; and based on the Marston 
testing in the Declaration filed 8/6/2004, Greengrass does not achieve the desired atmospheric 
conditions. 

As is well known, ambient air contains approximately 0.20948 (21%) O2 and about 
0.0355 (.03%) CO2. The optimal atmospheric conditions for a wide range of fresh produce items 
is known to those in the art and published in texts in the field. The optimum atmospheric 
conditions according to the present invention are calculated such that there are concentrations in 
the approximate range of <20% O2 and >1% CO2 at refrigerated temperatures. Thus the present 
invention seeks to maintain a stable atmosphere for the respiring produce that is different than 
ambient air and within the range of <20.9% O2 and >0.03% CO2. 



21 



And - the present invention actually teaches a produce packaging that obtains such a 
packaging environment and details for the resulting microperforated packaging that accomplishes 
that atmospheric condition along with the cited features of Claim 1 . Greengrass does not explain 
in any sufficient form how the size/number of perforations in the packaging material relates to 
the control or maintenance of optimal atmospheric conditions. Only the present invention 
describes a packaging material that is capable of establishing such an atmospheric state. 

The present invention describes in a fully enabling manner, the produce packaging and 
the enabling details for accomplishing the optimal atmospheric condition. The respiration rate of 
the fresh produce depends on a number of factors, and the present invention matches the 
respiration rate to the oxygen transmission rate of the film provided by the size and number of 
microperforations in the film to establish an optimum equilibrium (stable) atmosphere inside the 
package that is conducive to reduced respiration rates and shelf life extension. There is no 
teaching in Greengrass of the flow rate or the relationship of the atmosphere to the number/size 
of holes - mere speculation that some experimentation might conjure a package atmosphere does 
not enable such an invention nor does it define the packaging material of the present invention. 

Greengrass fails to disclose any flow rate, any relationship to number and size of holes 
nor any description as to how one would contemplate establishing an optimal atmosphere in the 
package. Instead - Greengrass states that the number and size can be calculated by "scientific 
testing." (Greengrass Col 2, lines 1-3) And further provides no description of the testing 
procedure as to accomplish such testing. 

Finally - the examples provided by and claimed by Greengrass clearly teach away from 
the present invention and demonstrates that Greengrass does not provide the atmospheric 
conditions of the present invention. (Greengrass Col 3, lines 7-68; Col 4, lines 6-18) All the 
illustrated examples of Greengrass refer to the 20mm to 60mm hole sizes. The cited hole sizes 
such as those in Greengrass claim 3 are so large that they are not capable of satisfying the 
atmospheric conditions claimed in the present invention. The teaching of Greengrass may 
provide some atmosphere - but it is certainly not the atmosphere described and claimed in the 



22 



present invention. The Applicant submits that Greengrass is distinguished by the elements and 
the rejection is traversed for at least these reasons. 

Greengrass is referenced in the background section of the Marston Application beginning 
on page 5 line 7: 

UK Patent Application No. 2 200 618 A and European Patent Application No. 
88301303.9 describe the use of a mechanical perforating method to make 
perforations with diameters of 0.25 mm to 60 mm in PVC films for produce 
packaging. Rods with pins embedded into the surface of the cylinder are used to 
punch holes in the film. For each produce item to be packaged, the rod/pin 
configuration is manually changed so that the number of perforation rows in the 
film, the distance apart of the rows, the pitch of the pins used to make the holes, 
and the size of the holes are adjusted to meet the specific requirements of the 
produce. The produce requirements are determined by laboratory testing produce 
packed in a variety of perforated films. The invention does not disclose any 
mathematical method to determine the appropriate size or number of perforations 
to use with different produce items. In addition, the hole sizes, 20 mm to 60 mm, 
which are claimed, would be too large to effectively control the atmosphere inside 
packages containing less than several kilograms of produce. Furthermore, the 
complicated perforation method would cause lost package production time due to 
equipment (perforation cylinder) change-overs for different perforation patterns. 
In addition, the invention cautions that the produce should be placed in the 
package so that the perforations are not occluded and care should be taken to 
prevent taping over the perforations in the film. Since the perforations are not 
registered in a small area on the package, but are placed throughout the main body 
of the plastic film, the likelihood is high that perforations will be occluded by the 
produce inside the package or by pressure sensitive adhesive labels applied on 
packages for marketing purposes. When holes are blocked, the principal route for 
gas transmission through the film is blocked which leads to anaerobic conditions 
and fermentative reactions. The result is poor sensory properties, reduced shelf 
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life and possible microbiological safety concerns. Therefore, it is important that 
perforations be registered in a well-defined area of the package where the 
likelihood of their occlusion during pack-out, storage, transportation, and retail 
display is minimized. 

Thus, the Applicant was aware of the Greengrass invention, distinguished Greengrass in the 
background section, and cited the patent in the Information Disclosure Statement which was 
acknowledged by the Examiner in the Office Action dated 7/18/2002. It was only cited against the 
Applicant in the Office Action dated 6/4/2004. A further explanation of Greengrass was provided 
and supported by the Inventor Declaration submitted 8/6/2004 as well as during the personal 
interview held 7/29/2004. 

The perforations of Greengrass are not in a 'registered target area' as the term applies to the 
present invention. Applicant has also further described the registered target area as being a 'finite 
region' on the polymeric material. The term 'finite' is defined as being limited or confined - and in 
the context of the microperforations - it refers to the microperforations being in a small region as 
opposed to being distributed throughout the packaging noted in the prior references. (Marston 
Application page 16, lines 5-15; page 19, lines 29-31) And, the present application details the 
entire system that can accomplish the placement of such microperforations in a registered target 
area. 

The invention described in Greengrass is for a linear run employing an arrangement 
according to: the number of lines; the distance of lines apart (mm); the pitch of pins (mm); and the 
size of hole (mm). (Col 3, lines 7-10; Col 4 lines 30-34). As is readily apparent, the Greengrass 
punch system is not designed to register a target area on the packaging material and then place the 
microperforations in the registered target area. While Greengrass may express an intention to avoid 
blockage of the holes - the description and drawings illustrate linearly arranged holes throughout 
the packaging film - As noted in Greengrass Fig 1, Fig 2, Fig IB, Fig 3, Fig 4a, Fig 4B, and the film 
deployed in Fig 5. The perforations are in a line across the material and not registered in a finite 
region of the target area and therefore not placed to avoid occlusion in a finite region as claimed by 
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the present application. While the Examiner may wish to impart or otherwise imagine a registration 
scheme to place microperforations in a finite registered target area that is not uniformly distributed 
throughout the packaging - there is no support or discussion in Greengrass to support these 
conjectures. 

As already recited in the 10/18/2002 Office Action Response - "[a]s described in the 
present application, the registered target area is a well-defined location for the microperforations 
as opposed to the non-localized distribution of microperforations throughout the packaging 
material length and width, a condition which would make the microperforations subject to 
occlusion. If the microperforations are not localized in a specific area, they may be blocked by 
labels or occluded by package-to-package contact in case carton packing. Therefore, to ensure 
obstruction-free microperforations and controlled oxygen transmission rates, the placement of 
microperforations is accomplished as described in the present application. As noted in the 
specification beginning on Page 9, line 16, "[i]n the preferred embodiment, the optimal size, 
shape and number of the set of microperforations for the particular product is used for the 
registered target area. In most cases, the target area is a small identifiable area in an upper third 
or quarter of the package. More preferably, the registered microperforations are placed in a finite 
area that will not be occluded by produce or other packages during shipping and storage." And, 
the figures of the present application illustrate the placement of the microperforations in a finite 
target area. Greengrass does not support the finding of a registered target area being a finite 
region and the rejection of claim 1 is therefore traversed for at least these reasons. 

In addition, the holes of Greengrass are mechanical punch holes ranging from 20mm to 
60mm as described in Greengrass Col 5 lines 30-40 and claimed in Greengrass claim 3. The 
present invention has demonstrated that the drill hole preferably range in the neighborhood of 
1 10-400 microns. There are 1000 microns to one mm, so the Greengrass punch holes are in the 
range of 20,000 microns to 60,000 microns. Thus the Greengrass invention is clearly intended to 
employ perforations of a much greater magnitude than the present invention. 

To support the Examiner's conclusion, Greengrass states that "[i]t is possible that, for 
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retail packs containing as little as 500 grams of produce, a single micro perforation opening as 
small as 0.25 mm in diameter per pack may be all that is required to delay ripening." Thus, a 
punched perforation of 250 microns was cited in Greengrass - but the Greengrass invention 
clearly teaches away from using such smaller holes throughout the rest of the Greengrass patent. 

The examples described in Greengrass all support larger size holes, "wherein the 
arrangement number of lines/distance lines apart (mm)/pitch of pins (mm)/size of holes (mm) 
utilized is selected from the group consisting of: 1 1/25/50/60, 05/20/30/60, 01/00/50/20, and 
03/25/50/20." (Greengrass claim 3) These punch holes of 20,000 to 60,000 microns are not 
sufficient, e.g., they are too large, for the control of the atmospheric conditions according to the 
present invention that employs laser drill holes in the range of about 1 10 - 400 microns. This is 
already stated herein and also set forth in the background section of the present application and 
further articulated in the Declaration submitted 8/6/2004. 

The Figures of Greengrass - Fig. 1, Fig. 2, Fig. IB, Fig. 3, Fig. 4A, Fig. 4B, Fig. 5 - all 
show holes that are visible in the displayed packaging thus supporting that these holes are very 
large. As clearly described in Greengrass, the arrangement of the punch holes according to the 
number of lines/distance of lines apart (mm)/pitch of pins (mm)/size of hole (mm) - the holes are 
uniformly distributed throughout the packaging and include a number of very large size holes 
(20,000 to 60,000 microns). The examples disclosed patterns using microperforations with 
arrangements: 1 1/25/50/60; 05/20/30/60; 01/00/50/20; and 03/25/50/20. These large hole sizes 
would permit not only the flow of gas, but water and debris as well. 

In the Advisory Action dated 8/27/2004, the Examiner acknowledges that Greengrass 
does not teach microperforations having an average diameter between 1 10 - 400 microns or an 
0 2 flux ranging from 200cc/day -atm - 1,500,000 cc/day-atm. (Advisory Action 8/27/2004, 
page 3) The Examiner attempts to locate such features in the Kocher packaging patent involving 
multi-layered laminates. The Examiner fails to satisfy the initial burden of showing an objective 
teaching or suggestion of the combination of Greengrass and Kocher, however even if such a 
objective basis is possible, the laminate of Kocher also fails to establish any parameters or 
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teachings for a flux rate or atmospheric condition as recited in Marston Claim 1 . 

As already established in the record, Kocher employs laminates or layers of gas-permeable 
and gas-impermeable layers. Using the terminology of Kocher - "In a preferred embodiment of 
the invention, the laminate provides the lid for a package and delaminates into a substantially 
gas-impermeable portion and a gas-permeable portion, with the gas-permeable portion being 
bonded directly to the support member of the package. In this manner, the gas-impermeable 
portion may be peelably removed from the package to allow atmospheric oxygen to enter the 
interior of the package. In a particularly preferred embodiment, the gas-permeable portion is 
provided by perforating the delaminatable, coextruded film and bonding such film to the support 
member so that, when the laminate is caused to be delaminated within the perforated, coextruded 
film, the perforations are exposed to the ambient atmosphere and thereby allow for rapid ingress 
of oxygen into the interior of the package." (Kocher col. 4 lines 10-24) 

Kocher is specifically intended to be a sealed, gas-impermeable package until a de- 
lamination occurs and then have air ingress via the gas-permeable layer and the perforations. 
This multi-layer approach of Kocher is distinguishable from the present invention. While 
Kocher does discuss the use of perforations used in conjunction with the multi-laminate layers 
Kocher does not disclose a polymeric material having drill holes in a registered target area in a 
manner as to control the atmospheric conditions as stipulated in Marston Claim 1 . 

The Kocher usage pertains to removing the outer gas-impermeable layer (lid) to allow air 
to flow through these perforations and gas permeable layers. The perforations of Kocher are 
shown in Kocher Figure 6 and described in Kocher Column 17. The Kocher perforations 66 
extend through multiple layers so that when the gas-impermeable lid is delaminated and removed 
(See Kocher Figure 7) the air can flow into the package via the perforations as well as the gas- 
permeable layer. This provides a 'swift ingress of atmospheric oxygen' as the object of Kocher 
is to employ holes to quickly establish an ambient air atmosphere. (Kocher col. 17, line 57) 
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The reference by the Examiner (Advisory Action page 3) that Kocher perforations are 
intended for longer shelf life is from Background section of Kocher. (Col 1 lines 30-31) Taken 
in proper context, the Kocher paragraph refers to the central processing and packaging of meats 
instead of cutting the meat in each supermarket. This central processing would provide 
convenience to the store managers, where labor shortages are common, and provide a longer 
shelf-life - with no reference to microperforations. "Historically, large sub-primal cuts of meat 
have been butchered and packaged in each supermarket. This arrangement has long been 
recognized to be inefficient and expensive. It would instead be preferable to butcher and package 
the meat at a central processing facility which benefits from economies of scale, and then ship 
the packaged meat to benefits from economies of scale, and then ship the packaged meat to 
individual supermarkets or other retail outlets such as is done, for example, with many poultry 
products. It is believed that central processing of meat would also lead to a higher quality, more 
sanitary product with a longer shelf-life than meat which is butchered and packaged in individual 
supermarkets ." (Kocher Col 1, lines 19-31) 

Thus the Applicant contends that Kocher does not support the allegation by the Examiner 
that the Kocher microperforated packaging is intended for longer shelf life. The Kocher 
perforations are only intended for meat displays such that when the sealing film is removed the 
perforations quickly allow air to enter and turn the meat red. It is the sealed packaging of Kocher 
and central processing of the meats - with no air flow - that allows a longer meat shelf life in 
Kocher. 

The Examiner acknowledges that Kocher fails to disclose a packaging material with an 
oxygen flux ranging from 200 cc/day - atm to 1,500,000 cc/day - atm. (Advisory Action 
8/27/2004, page 3) The Examiner then references Kocher as disclosing "a packaging material 
providing an oxygen flux (oxygen passes through the material; column 18, lines 66-67; column 18, 
lines 1-5), and a carbon dioxide transmission rate (carbon dioxide passes through the material; 
column 17, lines 66-67; column 18, lines 1-5), and teaches the selection of microperforation size 
depending on the desired passage of atmospheric gas, including oxygen and carbon dioxide 
(column 18, lines 1-3)." (Advisory Action dated 8/27/2004, page 3 and 4) 
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Applicant respectfully requests that the Board review this cited Kocher section and use their 
sound judgment as to whether this section supports the Examiner's conclusions. 
The cited Kocher section states: 

Perforations 66 preferably range from about 5 to about 250 microns in 
diameter, more preferably 25 to 125 microns, and most preferably 75 to 
100 microns in diameter. Ideally, the perforations are large enough to 
permit the passage of atmospheric gas therethrough (oxygen, nitrogen, 
carbon dioxide), but small enough to prevent the passage of liquids or dirt. 
(Kocher Col 17, lines 66-67; Col 18, lines 1-5). 

Applicant is bewildered as to how this section teaches the flux and atmospheric conditions 
of Marston Claim 1 . The Examiner tries to assert an official notice that establishing an oxygen flux 
and carbon dioxide flux would be readily determined through 'routine optimization' (Advisory 
Action dated 8/27/2004, page 4). 

The Applicant disagrees with the Examiner's official notice in its entirety as it is based on 
a faulty premise, namely that Kocher suggests or describes controlling an atmospheric condition 
in the package and having a flux rate thereof to satisfy an end result of an optimum atmospheric 
condition different than ambient air. The Board is kindly reminded that "assertions of technical 
fact in areas of esoteric technology must always be supported by citation of some reference 
work" and "allegations concerning specific knowledge of the prior art, which might be peculiar 
to a particular art should also be supported." MPEP § 2144.03. The Applicant notes that a 
reference that merely discloses or suggests the general concept of perforation in a package is not 
sufficient to establish a prima facie case of obviousness for a flux rate. Rather, the reference or 
references must disclose or suggest a flux rate along with the other features as defined by the 
Marston Claim 1 . If it were obvious, then it should be easy to find a reference that suggests 
modifying the cited references to include a flux rate as recited in Marston Claim 1 . 

And, there would need to be sufficient description of the desired end result that would 
provide an optimal atmosphere for the packaged produce. There are no references that provide 
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the desired end result for which the user would be using such routine optimization and no 
references that describe the oxygen flux/carbon dioxide transmission rates. 

Kocher describes microperforation size, which is in the range of 5-250 microns, however 
there is nothing to indicate how or why Kocher would try to control the package atmosphere or any 
reference to Kocher providing an oxygen flux and a carbon dioxide transmission rate. Quite simply 
- t here is no description in Kocher of any sort for oxygen flux rate /carbon dioxide transmission rate 
as that is not a function of Kocher . 

The overall purpose and end result of Kocher is to quickly achieve ambient air 
atmosphere (20.9% 02/0.03% CO2) to turn the meat red once the delamination occurs. (Kocher 
col. 18, lines 64-67; col. 19 lines 1-10) Kocher seeks to let ambient air into the container and 
establish an ambient atmosphere - Kocher is not seeking to establish certain optimum 
atmospheric conditions according to established O2 and CO2 concentrations different then 
ambient or to have a desired flux to accomplish any such atmosphere. 

The reasoning of the Examiner is flawed and should be reversed as there is no cited 
reason in Kocher to support the purpose of establishing a flux rate to control the atmospheric 
condition in the package that is different than ambient air. There is absolutely no reference in 
Kocher to establish and maintain any sort of non-ambient oxygen/carbon dioxide concentrations 
once the sealed perforations are exposed and no basis or support to establish that Kocher controls 
the flow of gases - once the delamination occurs. The interim period during which the Kocher 
product is seeking ambient air used does not establish 'control' of the optimum atmospheric 
conditions using the perforations. Even if one were to employ any of the size ranges provided in 
Kocher, it still does not support any finding for establishing the oxygen flux rate from 150 
cc/day-atm to 5,000,000 cc/day - atm. 

Claims 6, 14, and 22 

In addition, the rejection of claims 6, 14 and 22 is also traversed in relation to the further 
feature of having a carbon dioxide transmission rate that is 3.4 to 4.0 times greater than the 
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oxygen transmission rate or an oxygen flux rate from 200 cc/day-atm to 1,500,000 cc/day-atm. 
The Examiner again references the vague portion of Kocher in support of the misdirected 
rejection of these claims. (Advisory Action dated 8/27/2004) As already described, the ambient- 
seeking perforations of Kocher are used once delamination occurs to make the meat red. There is 
nothing in the cited references or the Kocher desired end result to support the 'routine 
optimization' stated by the Examiner and these rejections cannot be maintained. 

It should be noted that the Examiner previously withdrew this rejection based upon the 
Response filed 2/24/04. Applicant refers the Board to the detailed explanation and arguments of 
that prior Response as the Applicant believes that this rejection was already traversed and 
allowability noted. More specifically, on page 2 of the Office Action dated 6/4/2004, the "35 
U.S.C. 103(a) rejection of claims 5-6, 14 and 22 as being unpatentable over Kocher et al (U.S. 
Patent No. 5,919,547), of record on page 3 of the previous Action, is withdrawn." It is unclear 
how the Examiner now resurrects these withdrawn rejections alone or in combination with 
Greengrass. 

Rejection under 35 U.S.C. 103(a) over U.S. Pat. No. 4,886,372 (Greengrass) in view of U.S. Pat. 
No. 5,919,547 (Kocher) and further in view of Porchia (U.S. Patent No. 5,492,705) 

The Examiner also rejected claim 7 and 10-1 1 under 35 U.S.C. 103(a) as being 
unpatentable over Greengrass in view of Kocher (US Patent 5,919,547) and further in view of 
Porchia (U.S. Patent No. 5,492,705). The Examiner acknowledged that Kocher does not disclose 
a microperforated bag or a registered target within one-quarter or one-third distance from the top 
seal. (Advisory Action dated 8/27/2004) 

But, the Examiner states the Porchia teaches use of a microperforated bag for controlling 
weight loss with the microperforations in the top quarter or top third of the bag. As Porchia has 
holes throughout the bag, the Applicant fails to see this as being similar, as the present claims 
recite the microperforations being in a finite region - not distributed throughout. Apparently, the 
Examiner asserts that because the Porchia microholes are distributed throughout, they are within 
any distance from the top seal, although this completely disregards the claimed limitation of 
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being in a finite region. 



Porchia clearly establishes the microhole distribution in the Porchia packaging. "By 
"uniformly distributed" it is meant that the microholes are substantially identically and substantially 
evenly spaced apart from each other over the entire surface area of the web film or bag." (Porchia, 
Col. 4, lines 37-40) "To obtain the beneficial effects of the present invention, the microholes 
should be of a uniform size and uniformly distributed throughout the surface of the bag." (Porchia, 
Col. 4, lines 34-36). Porchia Figure 1 also shows the microperforations over the entire bag , and not 
exclusively in a registered finite target area as described and claimed in the present invention. 

More importantly, the Examiner correctly recites that Porchia has a desired end result of 
controlling the weight loss of fruit. (Advisory Action page 6 and 12) But, fails to explain or 
establish the relationship or importance with respect to the present invention. As already 
described, the present invention provides for an optimum atmospheric condition that controls and 
maintains an optimal packaging atmospheric. Porchia does not control the package atmosphere, 
and while produce weight loss is a by-product of the controlled atmospheric state - it is a 
different function than Porchia. Controlling weight loss for fresh produce involves establishing a 
water vapor transmission rate so that there is not too much moisture in the bag to cause slime 
formation of the tissue, and at the same time, not allowing too much moisture to escape and 
result in wilting/desiccation of the produce. This is not the controlled atmosphere taught by the 
present invention. Thus the desired end result of Porchia is NOT the same as the present 
invention. Commencing with this faulty premise, the Examiner combines the three references 
and finds obviousness. 

Porchia describes a packaging bag with microholes throughout that is " independent of 
product, shape, amount and transpiration characteristics of stored produce as opposed to 
controlled atmosphere which generally is designed for each specific packaged product ." (Porchia 
Col. 2, Lines 19-22) Thus, Porchia acknowledges that it is not intended for controlling 
atmospheric conditions. 
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Therefore, Porchia does not control and maintain the oxygen and carbon dioxide 
concentration inside the bag and does not register the microperforations in a finite target area as 
claimed in the present invention. Taken alone or in combination with Kocher and/or Greengrass, 
these references do not disclose, suggest or otherwise provide a motivation to practice the claims 
of the present invention. The rejection of claims 7 and 10-11 is traversed for at least the reasons 
presented herein. 

Finally, with respect to obviousness, there is an inventor declaration along with multiple 
exhibits filed 10/18/2002 that provide exemplary secondary considerations that the Applicant 
would like to be considered before the Examiner summarily concludes that control of 
atmospheric conditions via microperforations is obvious. The success of the product in the 
marketplace is yet another indicator that such a conclusion is unfounded. The rejection of all 
claims are traversed for at least the reasons presented herein. 

DECLARATION (37 CFR 1.132) - GREENGRASS FILED 7/29/2004 
As noted in the Interview Summary dated 7/29/2004, the Examiner indicated that a 
Declaration would be considered to show that Greengrass could not achieve the presently 
claimed features. The Rule 132 Inventor Declaration submitted on 8/6/2004 contained specific 
test data that Greengrass was not capable of establishing the flow rate or the atmospheric 
conditions of the claimed present invention and furthermore that the processing which the 
Examiner indicates is easily derived by empirical testing - is not. 

The Examiner summarily dismisses this Declaration by stating that "Greengrass et al is 
not limited to the perforation sizes of the examples, as microperforations are taught by 
Greengrass et al. The closest prior art, as stated above, is the film disclosed by Greengrass et al 
provided with the perforation size of Kocher et al." 

Once again, the Examiner wants to use the claimed invention as an instruction manual or 
"template" to piece together isolated disclosures and teachings of the prior art so that the claimed 
invention is rendered obvious. This is improper interpretation of the statute. Applicant also 



33 



contends that the combination is improper as detailed herein. 

Every field has subtleties that are appreciated and understood by those in the field, and it 
requires a sophistication or knowledge of that art. To those that are not in that field, these 
subtleties may sometimes appear trivial or unimportant - thus it is important to make well- 
founded assumptions based on objective criteria. 

As an analogy, the under-signed Attorney recently had an experienced landscaper start a 
rock retaining wall. To the unskilled, the process seems simple - just put rocks on top of each 
other. After wasting several hours, it became readily apparent that even placing rocks requires a 
base knowledge and skill set that the under-signed Attorney was seriously lacking. 

As already explained and described, the film of Greengrass and the laminate of Kocher 
are not similar. The Examiner cited Greengrass in support of a certain controlled atmosphere, 
which the inventor demonstrates via the Declaration submitted 8/6/2004 is not possible by 
employing the examples used in Greengrass. As argued herein, using the present invention as a 
roadmap and stringing together elements from various references to find obviousness is not a 
proper interpretation of 35 USC 103(a). 

The Declaration dated 8/6/2004 clearly shows that the Greengrass testing results for the 
number of lines/distance of lines apart/pitch of pins/size of holes is not capable of satisfying the 
criteria of the packaging material of the present invention. This was also demonstrated to the 
Examiner during the Personal Interview held 7/29/2004, wherein the measurements of the 
headspace oxygen and carbon dioxide levels showed the performance characteristics and 
established that Greengrass is not capable of controlling and maintaining optimum atmospheric 
conditions within specified 02 and C02 concentrations for the respiring produce. The Examiner 
maintains this aspect in the latest rejection despite the Declaration, the supporting test data and 
the live demonstration at the Patent Office - apparently relying on different hole sizes from the 
laminate film of Kocher that would control and maintain these features of Marston Claim 1 . 
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As noted, Greengrass is not capable of establishing the optimum atmospheric conditions 
containing less than about 20.9% 02 and greater than about 0.03% C02, wherein the polymeric 
material provides a total O2 Flux ranging from 150 cc/day-atm to 5,000,000 cc/day-atm. 
Greengrass does not teach or suggest the present claimed invention as the hole sizes - recited 
throughout Greengrass and also illustrated in the figures - demonstrate that the large hole sizes 
were a feature of that invention. Even in combination with Kocher, the Examiner takes official 
notice - with no supporting references - to reject the skilled opinion of the Inventor and the 
secondary considerations to reject these features of Marston Claim 1. 

The Declaration submitted 10/18/2002 was provided to attest that one skilled in the art 
would not readily determine the number/size of the microperforations via empirical testing and it 
would require at least undue experimentation. Once again, rather than rely on the inventor 
declaration from someone with 21 years of industry experience and in spite of the secondary 
considerations already of record related to commercial success - the Examiner finds states that 
such a determination is easy and simply requires that one "vary the microperforation size in order 
to obtain a desired oxygen and carbon dioxide flux, since the oxygen and carbon dioxide flux 
would be readily determined through routine optimization by one having ordinary skill in the art 
depending upon the desired end result as shown by Kocher et al." (Office Action dated 
8/27/2004, page 4, paragraph 1). 

The Applicant does not believe that the Declaration submitted 10/18/2002 or the 
Declaration submitted 8/6/2004 was given proper consideration and respectfully requests that the 
Board reconsider the Declarations in support of the present claims. 

SECONDARY MEANING 
The inventor is an expert in this field as detailed in the Inventor Declaration submitted 
10/18/2002. (Marston Declaration dated 10/18/2002 pages 1 - 3) The inventor has stated in the 
Rule 132 Declaration the background for the invention, the features of the invention that 
distinguish it from the state of the art, and why these features are unique attributes. Multiple 
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exhibits were provided to visibly explain the different packaging materials (Exhibits A- J) and 
test data comparisons were provided for bananas and green onions demonstrating the unexpected 
results in extending the shelf life of the produce. 

The inventor has a much greater knowledge of the inventive technology and in a far 
better position to assess obviousness. The inventor emphatically declared that the present 
invention is not obvious as compared to the references. And, the inventor has provided objective 
data to support a finding of non-obviousness. 

The product is a commercial success and under several license agreements as stated in the 
Office Action Response filed 10/18/2002 on page 16. Misuse of the technology was cited with 
specificity and continues to be a problem without adequate patent protection. (Marston 
Declaration dated 1 0/1 8/2002 pages 5-6) 

Third-party testimonials have been submitted that affirm the unexpected success of the 
packaging and test data provided that supports the exceptional quality from the present 
packaging. Among the supporting exhibits is a letter (LETTER 1) concerning banana 
packaging trials between Del Monte packaging personnel includes a note stating: "Dr. Marston, 
I'm somewhat surprised by overall results. I'll try to send you a short letter before I start a 1- 
month travel period Friday." (LETTER 1, note on bottom) A further communication (LETTER 
2) includes notes for the comparison of testing of the packaging material of the present invention 
and Banavac packaging. "Both test bags performed better than the banavac standards, but I don't 
know if the differences are of significance. And I'm at a loss to understand why perforated bags 
should maintain a higher level of carbon dioxide under these conditions." (LETTER 2, 3 rd 
paragraph) Further exhibits, LETTER 3 and LETTER 4 show additional trials using the 
packaging of the present invention and the exceptional performance achieved. Thus, even among 
those in this trade, the packaging of the present invention produces an unexpected result. 

Pursuant to a suggestion from the Examiner, a further Declaration was filed 8/6/2004 in 
which the inventor specifically tested the Greengrass packaging and provided test data to 
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demonstrate the atmospheric conditions provided by the Greengrass packaging and detailed the 
differences in comparison to the present invention. (Marston Declaration dated 8/6/2004 pages 1 
-7) 

Despite all the proffered declarations, test data, secondary considerations and exhibits - 
the Examiner still relies upon a subjective finding of obviousness with no objective support. 
Accordingly it is submitted that the Rule 132 Declarations provide convincing evidence of the 
long-felt need for the present invention and the commercial success rebuts the obvious rejection 
and respectfully requests allowance of the present claims. 

THE REFERENCES 

The following references have been relied upon by the Examiner for the final rejection upon 
which the appeal is based, and this list is provided for the convenience of the Board. 
Porchia U.S. Pat. No. 5,492,705 

Kocher U.S. Pat. No. 5,919,547 

Greengrass U.S. Pat. No. 4,886,372 

BRIEF DESCRIPTION OF THE REFERENCES 
A brief description of the references in relation to the present invention is provided to aid in 
distinguishing the prior references from the present invention and is provided for the convenience 
of the Board. 

Greengrass U.S. Pat. No. 4,886372 

Greengrass (U.S. Pat. No. 4,886,372) discloses a perforation system which is also 
described in UK Patent Application No. 2 200 618 A and European Patent Application No. 
88301303.9. The mechanical perforating system makes perforations in PVC films for produce 
packaging. In a typical application, rods with pins embedded into the surface of the cylinder are 
used to punch holes in the film. For each produce item to be packaged, the rod/pin configuration 
is manually changed so that the number of perforation rows in the film, the distance apart of the 
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rows, the pitch of the pins used to make the holes, and the size of the holes are adjusted to meet 
the specific requirements of the produce. 

The requirements as to the size/shape/number for the microperf orations in Greengrass to 
control the package atmosphere are described in terms of empirical estimations related to delayed 
"ripening" - too many holes results in dehydration while too few holes results in excess 
condensation. (Greengrass Col 2, lines 39-55) In contrast, the present invention describes and 
claims the proper size/number of microperforations so that the end product has the correct 
size/shape/number of microperforations in terms of the oxygen and carbon dioxide transmission 
rates which approximately matches fresh produce respiration rates. Greengrass does not discuss 
flux rate and references oxygen and carbon dioxide levels in the background section (Greengrass 
Col 1, lines 33-42) in a rudimentary fashion that is better described in the background of the 
present application (Present Application page 1 lines 26-30; pages 2, lines 1-28; page 3, lines 1- 
26.) 

The Greengrass hole sizes are described in the various embodiments and claimed as being 
20 mm to 60 mm. In contrast the microperforations of the present invention are described and 
claimed as being in the range from 0.1 1mm to 0.4 mm. While Greengrass cites that the 
microperforations could be as small as 0.25mm, it does not employ this hole size for any 
embodiments and specifically describes and claims large hole sizes. 

The Greengrass patent cautions that the produce should be placed in the package so that 
the perforations are not occluded and that care should be taken to prevent taping over the 
perforations in the film. However, the Greengrass perforations are not in a registered finite target 
area on the package, but distributed throughout the main body of the plastic film. Greengrass 
perforations are in rows that extend along the entire length or width of the packaging film. Thus, 
Greengrass uses a mechanical punch to make very large size holes to establish some atmospheric 
condition within the package and does not place the microperforations in a registered, finite 
target area. 
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Applicant notes that the Greengrass reference was cited in the Applicant's Information 
Disclosure Statement dated 6/7/2001 via the Greengrass reference GB2200618A for which the 
Examiner acknowledged in the Office Action dated 7/18/2002. Furthermore, Greengrass was 
specifically addressed in the background section of the present specification. 

Kocher U.S.Pat. No. 5,919,547 

Kocher (U.S. Pat. No. 5,919,547) is a laminate structure as depicted in Kocher Fig. 2, 
having layers of gas-permeable and gas-impermeable layers wherein the laminate when subjected 
to delamination (see Kocher Fig. 3-7 ) provides a rapid ingress of air into the interior of the 
package. Kocher provides definitions in Column 4 that help explain the Kocher 'laminate' and a 
thorough explanation of the laminate usage. "In a preferred embodiment of the invention, the 
laminate provides the lid for a package and delaminates into a substantially gas-impermeable 
portion and a gas-permeable portion, with the gas-permeable portion being bonded directly to the 
support member of the package. In this manner, the gas-impermeable portion may be peelably 
removed from the package to allow atmospheric oxygen to enter the interior of the package. In a 
particularly preferred embodiment, the gas-permeable portion is provided by perforating the 
delaminatable, coextruded film and bonding such film to the support member so that, when the 
laminate is caused to be delaminated within the perforated, coextruded film, the perforations are 
exposed to the ambient atmosphere and thereby allow for rapid ingress of oxygen into the interior 
of the package." (Kocher col. 4 lines 10-24) 

Kocher is intended to be a sealed barrier package until a delamination occurs and then 
have air ingress into the container via the gas-permeable layer and the perforations so that the 
interior of the container has the same atmosphere as ambient air. This multi-layer approach of 
Kocher is distinguishable from the present invention. While Kocher does discuss the use of 
'perforations' used in conjunction with the multi-laminate layers - the usage pertains to 
removing the outer layer (lid) to allow air to flow through these perforations and gas permeable 
layers in a rapid manner. The perforations of Kocher are shown in Figure 6 and described in 
Column 17. The perforations 66 extend thru multiple layers so that when the lid is delaminated 
and removed (See Figure 7) the air can flow into the package via the perforations as well as the 
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gas-permeable layer. This provides a 'swift ingress of atmospheric oxygen' (col. 17, lines 57). 
The described embodiments are for meat packages that are delaminated in the stores to provide a 
red coloring from the oxygen introduced through the microperforations. There is no controlling 
of the air flow once the delamination occurs and no maintaining of the internal atmosphere in the 
container at some atmosphere other than ambient air, and there are no microperforations in a 
registered target area. This packaging was demonstrated by the inventor during the personal 
interview. 

Porchia U.S.Pat. No. 5.492 JOS 

Porchia (U.S. Pat. No. 5,492,705) describes a packaging bag (see Porchia Fig. 1) with 
microholes throughout that is "independent of product, shape, amount and transpiration 
characteristics of stored produce as opposed to controlled atmosphere which generally is designed 
for each specific packaged product." (col. 2, Lines 19-22) Thus, Porchia admits that it is not 
intended for controlling atmospheric conditions for specific oxygen/carbon dioxide rates. 

The Porchia packaging "controls the weight loss of produce" and "localized condensation in 
the bag" by controlling the water vapor transmission rate of the package. (Porchia Col 2, lines 26- 

29) And, the purpose of the microholes is to pass moisture, wherein "[the shape of the microholes 
is not critical, as long as the holes allow moisture to pass therethrough." (Porchia Col 4, lines 29- 

30) Controlling weight loss for fresh produce involves establishing a water vapor transmission rate 
so that there is not too much moisture in the bag to cause slime formation of the tissue, and at the 
same time, not allowing too much moisture to escape and result in wilting/desiccation of the 
produce. (Porchia Col 2, lines 8-12; 14-16; 30-33) 

This requires a large number of large holes in the bag to get the Padres Number needed - 
(Porchia Fig. 4; Col 5, lines 1-37) The Porchia packaging describe having microholes where the 
number and size of the holes provide the required void fraction which represents a ratio of the total 
void area of the package to the total surface area of the package. (Porchia Col 4, lines 1-10) The 
examples provided in the Porchia Tables are all test results related to water weight loss. (Porchia 
Table I - XXVI). 
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The holes of Porchia are generally about 2000 microns (Porchia Col 3, lines 42-45) 
although many different ranges of hole sizes are discussed. (Porchia Col 3, lines 46-67) Thus, 
Porchia is specifically addressing water vapor transmission - not the oxygen/carbon dioxide 
concentrations as in the present invention. 

Regarding location in a registered target area as described in the present invention, Porchia 
helps by defining their distribution. "By "uniformly distributed" it is meant that the microholes are 
substantially identically and substantially evenly spaced apart from each other over the entire 
surface area of the web film or bag." (Porchia col. 4, lines 37-40) "To obtain the beneficial effects 
of the present invention, the microholes should be of a uniform size and uniformly distributed 
throughout the surface of the bag." (Porchia col. 4, lines 34-36; see also Fig. 1) Therefore, Porchia 
does not employ size/number of microperforations to control the oxygen and carbon dioxide 
concentration inside the bag/package, does not register the microperforations in a well-defined 
target area on the bag, and does not establish any flux rate as in the present invention. This is 
because Porchia is intended for a completely different function. 

Request: 

Reversal of the Examiner's final rejection of claims 1-4, 6-12, 14, 21 and 22 under 35 U.S.C. 
103(a) is respectfully requested for at least the reasons set forth herein. 
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CLAIMS APPENDIX (37 CFR 41.37(c)) 
The claims on appeal appear as follows: 

1 . An improved packaging for establishing optimum atmospheric conditions for 
respiring produce, comprising: 

a non-porous polymeric material; 

a set of microperforations on said polymeric material, wherein said set of 
microperforations are drill holes and based on a number and a size of said 
microperforations, control and maintain said optimum atmospheric conditions within 
specified 0 2 and C0 2 concentrations for said respiring produce, said optimum 
atmospheric conditions containing less than about 20.9% 0 2 and greater than about 
0.03% C0 2 , wherein said polymeric material provides a total 0 2 Flux ranging from 150 
cc/day-atm to 5,000,000 cc/day-atm and wherein each of said microperforations has an 
average diameter between 1 10 and 400 microns and said set of microperforations are 
placed in a registered target area on said polymeric material, said registered target area 
being a finite region on said polymeric material. 

2. The improved packaging material according to claim 1, wherein said polymeric material 
is selected from the group consisting of polyethylene, polypropylene, polyester, nylon, 
polystyrene, styrene butadiene, cellophane, and polyvinyl chloride, in monolayers, 
coextrusions, or laminates. 

3. The improved packaging material according to claim 1, wherein said polymeric material 
is heat-sealable. 

4. The improved packaging material according to claim 1, wherein said polymeric material 
has a thickness in the range of 0.4 to 8 mil. 

5. (Canceled) 
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6. The improved packaging material according to claim 1, wherein said polymeric material 
provides a total 0 2 Flux ranging from 200 cc/day-atm to 1,500,000 cc/day-atm. 

7. The improved packaging material according to claim 1, wherein said polymeric material 
forms a bag. 

8. The improved packaging material according to claim 1 5 wherein said polymeric material 
is a heat sealable film forming a lid. 

9. The improved packaging material according to claim 1 5 wherein said polymeric material 
is formed into a semi-rigid container with a thickness greater than 25 mil. 

10. The improved packaging material according to claim 7, wherein said bag is substantially 
enclosed with a top seal, a bottom seal, and a pair of side seals, and wherein said 
registered target area is within one-quarter distance from said top seal of said bag. 

11. The improved packaging material according to claim 7, wherein said bag is substantially 
enclosed with a top seal, a bottom seal, and a pair of side seals, and wherein said 
registered target area is within one-third distance from said top seal of said bag. 

12. The improved packaging material according to claim 1 , wherein said registered target 
area is located in an area that prevents occlusion of the microperforations by product, 
labels or other packages. 

13. (Canceled) 

14. The improved packaging material according to claim 1, wherein said polymeric material 
has a C0 2 transmission rate that is 2.5 to 5.0 times greater than the 0 2 transmission rate. 
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The improved packaging material according to claim 1 5 wherein each of said 
microperforations has an average diameter in the range between 120-160 microns. 

The improved packaging material according to claim 1, wherein said polymeric material 
has a C0 2 transmission rate that is 3.4 to 4.0 times greater than the 0 2 transmission rate. 



EVIDENCE APPENDIX (37 CFR 41.37(c)) 

All Evidence is already part of the file history, including the inventor declarations, supporting 
exhibits, and samples of the packaging films and incorporated by reference. If the Board requires 
any materials including samples of the packaging films, please contact the undersigned Attorney. 
The following is provided for convenience to locate materials within certain responses. 

Copies of the following materials are provided for the convenience of the Board: 
From the Office Action Response filed 10/18/2002: 

9 pages Rule 132 Declaration 

Exhibits A-J, Letters 1-5 and 5 articles 

From the Office Action Response filed 8/6/2004: 
7 pages Rule 132 Declaration 
4 pages UC Davis technology paper 
2 pages Wiley encyclopedia 



RELATED PROCEEDINGS APPENDIX (37 CFR 41.37(c)) 

There are no decisions rendered by a court or the Board in any proceeding identified in the 
related appeals and interferenes section. 
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In re Application of: VARRIANO-MARSTON, Elizabeth 
Serial No. 09/877,757 
Filed: 06/08/2001 



Group Art Unit: 1772 
Examiner: Patterson, Marc 
Arty. Dkt. No: MARS93-DIV 



For: REGISTERED MCROPERFORATED FILMS FOR MODIFIED/CONTROLLED 
ATMOSPHERE PACKAGING 

To: Mail Stop AF From: 
Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 



Dear Honorable Commissioner: 




This declaration is offered in support of the above application for patent. 

RULE 132 DECLARATION OF ELIZABETH VARRIANO-MARSTON (37 CFR 1.132) 

This Declaration is submitted following a Personal Interview on July 29, 2004, attended by Patent 
Examiner Marc Patterson, Attorney Scott Asmus and the under signed Inventor, Elizabeth Marston. 
My background and experience in the field has already been described in the Declaration dated Oct. 
18, 2002 and is incorporated by reference herein. 



During the Interview, I described the distinctions between the present invention and the Greengrass 
patent. As an expert in microperforation technology, Greengrass could not control the atmosphere 
at optimum conditions inside retail packages (weighing 10 lbs or less) of produce using the 
examples that they describe in their patent due to the extremely large size holes described therein. 
The hole size and number of holes is directly related to the 0 2 flux noted in Claim 1 which is, of 
course, related to controlling and maintaining the atmosphere in the package. As detailed herein, it 
is not possible to establish the claimed flow rate nor the atmospheric conditions in the packaging as 
set forth in the present invention using the Greengrass hole size/number of holes. 
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For example, Greengrass describes on column 3, line 7, "[w]hen micro perforation pattern, utilizing 
the arrangement no. of lines/distance lines apart (mm)/pitch of pins (mm)/ size of holes (mm) 
05/20/30/60 was used on PVC stretch film overwrapped punnets, not only was the weight loss of 
the mushrooms significantly reduced, the mushrooms would keep for periods of up to six days 
longer than spiked packs before going brown." 

Using the above example from Greengrass, I have calculated the flux rates required to maintain an 
optimum atmosphere inside a package of whole mushrooms. Since Greengrass does not indicate 
what weights of produce they tested, I selected a weight of 40 oz (1 . 135 kg) whole mushrooms. 
Equations (1), (2), and (3) below (from the present application) is used to determine the total 0 2 
Flux (Flux 0 2-Totai ) requirements of a fresh produce package, including the 0 2 Flux of the breathable 
area of the packaging film (Flux 02 -fiim )> and the 0 2 Flux of the microperforations (F1ux 0 2-mp X 
required to maintain a desired atmosphere inside a package containing a specific fresh fruit, fresh 
vegetable, fresh herb or fresh flower. 

(1) OTR T = [(M x RR) / (A s P (0.21 - Int0 2 ))] x 24 hrs/day 



where, 

OTR T = total OTR required for the package in cc 0 2 / m -day-atm 

M = mass of produce (kg) 

RR = respiration rate (cc 0 2 /kg/hr) @ the expected storage temperature 

A s = breathable surface area of the package (m 2 ) 

P = atmospheric pressure (atm), assumed to be 1 

Int 0 2 = desired 0 2 atmosphere inside the package stated as a volume 



fraction (i.e., if the desired 0 2 is 8%, the volume fraction is 0.08). 

For the Greengass example, to establish an optimum atmosphere of 3% 0 2 and 10% C0 2 at 5° C 
(see Postharvest Produce Fact Sheet, attached) inside a tray containing 1.135 kg of whole 
mushrooms and overwrapped with microperforated PVC film, with dimensions of 34.29 cm wide x 
48.22 cm long x 25 micron thick (OTR base . fl | m = 13,330 cc/m 2 -day-atm - see Table 2 Properties 
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from the Wiley Encyclopedia of Packaging Technology, attached), with an O2 respiration rate of 35 
cc/kg/hr, the OTR T required by the package would be: 

OTR T = [(1 . 135 kg x 35 cc/kg/hr) / ((0.3429 m x 0.4822 m)) x 1 atm (0.21 - 0.03)] x 24 hr/day 
= 32,034 cc/m -day-atm 

Once the OTR T requirements for a particular item and package size are determined from equation 

(1) , then the 0 2 flow through the breathable surface area of the bag per day (Fluxo2-fiim i n cc/day- 
atm), is calculated using equation (2): 

(2) Fluxo2-fiim (cc/day-atm) = OTR base . fl!m (cc/m 2 -day-atm) x A s (m 2 ) 

In our example, the dimensions of the breathable area of a PVC film used to package 1.135 kg of 
whole mushrooms are 34.29 cm x 48.22 cm, and the OTR of the base PVC film is 13,300 cc/m 2 - 
day-atmosphere. The Flux 0 2-fii m (cc/day-atm) through the breathable area of the package is: 

Flux 02 -fii m (cc/day-atm) = (1 3,300 cc/m 2 -day-atm ) x 0.1 653 m 2 

2,198 cc/day-atm 

However, a total Flux 0 2-Totai °f 5295 cc/day-atm is needed for this package as shown below: 

2 2 
Flux 0 2-totai = OTR T cc/m -day-atm x A s (m ) 

Flux 0 2-totai = 32,034 cc/m 2 -day-atm x 0.1653 m 2 = 5295 cc/day-atm 
Therefore, the majority of Flux 0 2-Totai must be supplied by the microperforations (F1ux 0 2-mp): 

(3) F1UX 0 2-MP = FluX 0 2-Total " FluX 0 2-film 

= 5295 cc/day-atm - 2,198 cc/day-atm = 3097 cc/day-atm 
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According to the present patent application, the number of 150 micron (longest diameter) 
perforations required in the PVC film that overwraps 1.135 kg mushrooms is equal to: 

(3097 cc/day-atm) / (200cc/day-atm per Type II microperforation) = 15 
microperforations 

For illustrative purposes, one only needs to look at the total open area provided by the 
microperforations to show how different the Greengrass patent is in relation to the present 
invention. In the present invention, a total open area for one, 150-micron microperforation, 
assuming a circular hole, equates to: 

A-7ir 2 = 3.14 x (150/2 micron) 2 = 17,662.5 micron 2 

And, the total open area for the 15, 150-micron microperforations, calculated above, assuming 
circular holes, would be: 

A = 15 x 17,662.5 micron 2 = 264,938 micron 2 

It should be noted that while it may not be readily apparent, employing a single large hole instead of 
a number of smaller microperforations does not accomplish the desired performance and may also 
introduce problems with debris and contaminants. That is why the number and size as well as the 
flow rates are presented in the claims. This is for illustrative purposes to more readily show the 
extraordinary difference between the Greengrass patent and the present invention. 

Greengrass recommends for fresh mushrooms in column 3, line 7-10, "... micro perforation 
pattern, utilizing the arrangement no. of lines/distance lines apart (mm)/pitch of pins (mm)/ size of 
holes (mm) 05/20/30/60 was used on PVC stretch film overwrapped punnets . . 

This arrangement indicates that they are using 5 lines (rows) of perforation with the perforations 
being 60 mm in diameter. A 60 mm perforation is 60,000 microns. That means that each of the 
Greengrass perforations of 60,000 microns is 545 times larger than the smallest microperforation 
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size claimed in the present invention, and 150 times larger than the largest microperforation size 
taught by the present invention. 

The total open area of one, 60,000-micron hole for Greengrass, assuming a circular hole, equates to: 

A = 7tr 2 =3.14x (60,000/2 micron) 2 = 2,826,000,000 micron 2 

As illustrated - the total open area for Greengrass of 2,826,000,000 micron 2 is significantly larger 
than the 17,662.5 micron 2 open area for one, 150-micron hole of the present invention and also 
significantly larger than the 264,938 micron 2 open area for 15, 150-micron holes ! 

Since the flux of a 150-micron hole is 200cc/day-atm, then one of Greengrass's 60,000-micron 
perforations in the mushroom package would have an O2 flux of 80,000 cc/day-atm. However, a 
F1ux 0 2-mp of 3097 cc/day-atm (see equation 3 above) is only required for the mushroom package, so 
the Greengrass patent cannot be used to control the optimum atmosphere in the mushroom package 
at the UC Davis recommended values of 3% O2 and 10% CO2. 

Greengrass recommendation for mushroom PVC overwrap film is 5 rows of 60,000-micron 
perforations. Greengrass does not specify how many holes are in each row, but as the calculations 
demonstrate above, just one Greengrass 60,000 micron hole is too large to control the atmosphere at 
recommended levels - so multiple holes of 60,000 microns clearly will not work according to the 
present claimed invention 

The smallest hole size described in one of the embodiments and claimed by Greengrass is 20 mm 
(i.e., 20,000 microns) which would produce an 0 2 flux of 26,667 cc/day-atm. Again, one, 20,000 
micron hole has 8,6 times more O2 flux than the 3097 cc/day-atm flux required for this mushroom 
package - so it also cannot function as taught and claimed by the present invention. 

Thus, Greengrass does not describe or infer a packaging material that is capable of functioning 
according to the claimed invention. It simply will not work. 
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Greengrass also states that the size/number of holes is easily derived by 'scientific testing.' As one 
skilled in the art 5 and with 21 years of research experience in the fresh produce packaging industry, 
deriving the size and number of microperforations needed for each produce type, variety, weight, 
cut size, and storage temperature is a daunting task. One skilled in the art cannot readily derive the 
size and number of microperforations for the optimal packaging atmosphere via empirical testing 
without excessive and undue experimentation. Furthermore, as the teaching of Greengrass is not 
capable of producing the optimum atmospheric conditions within the claimed range - it obviously is 
not easily derived by scientific testing. 

It should also be noted that Greengrass describes "controlling ripening." Not all produce ripens, but 
all produce does respire. Ripening is a separate metabolic process that occurs with ripening fruits; 
most vegetables do not ripen. 

The goal in fresh fruit and vegetable packaging is to use MAP/CAP to preserve produce quality by 
reducing the aerobic respiration rate but avoiding anaerobic processes that lead to adverse changes 
in texture, flavor, and aroma, as well as an increased public health concern. Aerobic respiration can 
be defined by the following equation: 

(CH 2 0)n + n0 2 -» nC0 2 + nH 2 0 + heat 

where 0 2 from the air is used to metabolize carbohydrate ((CH 2 0)n) reserves and in the process, 
C0 2 , and H 2 0 are produced and heat is generated. Since respiration rates (not ripening as 
mentioned by Greengrass) must be matched to film gas transmission requirements, the number of 
variables that would have to be considered in a scientific study of just one produce item at just one 
weight would be as follows: base film composition and OTR , hole size, hole number, and 0 2 flux 
of each hole size, respiration rate of the produce, age of the produce, contribution of microbial 
contaminants to respiration rates, temperature of storage, and storage time. 

In addition, a reliable and reproducible method of producing hole sizes in the size range that I am 
claiming is difficult to accomplish without sophisticated, non-mechanical perforating technology. 
Obviously, Greengrass did not scientifically determine the size and number of holes required by 
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Aug - 06 - 04 07:05A Elizabeth V. Marston 



603-890-6735 



P . 02 



mushrooms or the other produce items they mention in their patent since Grccgrass hole sizes arc 
loo large to effectively controJ the atmosphere inside fresh produce retail packages. The laser hole 
drilling system of ihe present invention produces consistent hole sizes in the registered target area 
for the packaging materials of my invention. Greengrass punches very large holes throughout PVC 
film, many of which may be wholly or partially occluded by produce within the package. 

The packaging material according to the claimed invention is clearly distinguished from Greengrass 
and the other references. The hole sizes of Greengrass cannot function according to the parameters 
of the claims and the Greengrass holes arc not in a registered target area. 

The undersigned declares that all statements of his own knowledge made herein are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 1 8 of the United States Code and that 
such willful false statements may jeopardize the validity of the application of any patent issuing 
thereon. 

Respectfully submitted, 





Applicant's Attorneys: 

Scull J. Asmus, Reg. No. 42,269 

Vernon C Maine, Reg. No. 37,389 
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Recommendations for Maintaining Postharvest Quality 



Trevor V. Suslow and Marita Cantwell 
Department of Vegetable Crops, University of California, Davis,CA 95616 



Maturity Indices 



Agaricus bisporus mushrooms (Button Mushrooms) are harvested by 
maturity and not by size. Maturity is reached when the caps are well- 
rounded and the partial veil is completely intact. The stipe (stalk) should 
have a small length to thickness ratio. Stipe length should be sufficient to 
permit some trimming without cutting flush to the veil. 



Quality Indices 

Good quality, fresh 'Agaricus' mushrooms should be white to dark brown. 
White forms are most prevalent. Uniform, well rounded cap with a smooth 
glossy surface and fully intact veil are indicators of best quality. Stipes are 
straight and glossy in appearance with an even cut edge. Cleanliness 
(minimal growth medium residue) and absence of browning or other 
discoloration are additional quality factors. Visible, open gills and absence 
of a stipe are negative factors. 

U.S. grades are No. 1 and No. 2. Sizes range from Small {Button} ( 1.9 - 
3.2cm / .75 - 1.25 in. ), Medium ( 3.2 - 4.5cm / 1/25 - 1.75 in.), to Large ( 
4.5 cm / 1.75 in. and larger) measured as cap diameter. Grades 
discriminate for maturity, shape uniformity, cleanliness and trim quality. 
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Mushroom Produce Facts 
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Agaricus mushrooms are not significantly impacted by exogenous ethylene. 



Responses to Controlled Atmospheres(CA) 

Extended storage ( ~12-15 days ) in 3% O2 and 10% CO2 at 0°C has been 
Controlled demonstrated. Elevated CO2 at 10-15 % ( typically 10% ) in air 
is beneficial in Atmosphere (CA) preventing decay and reducing the rate of 
blackening of the stipe and gills. The beneficial effect is most pronounced if 
temperatures cannot be maintained below 5°C ( 41°F ). Short exposure to 
higher CO2 concentrations (20 %) is safe and beneficial only if 
temperatures can be maintained at 0° - 1°C (32° - 34°F). 

Improper control of controlled atmospheres or improper packaging can 
rapidly lead to depletion of oxygen resulting in conditions favorable for 
Clostridium botulinum. For this reason, primarily, the use of CA and MA is 
not common. 



Physiological & Physical Disorders 

Mushrooms will continue to develop after harvest which is why low & 
Physical temperature postharvest management is critical. Common 
disorders include Disorders upward bending of caps and opening of the 
veil. 

Mushrooms are easily bruised by rough handling and develop patches of 
browning discoloration. 

Freezing injury ( water-soaked appearance leading to extreme softening ) 
will likely result at temperatures of -0.6°C ( 30.9°F) or lower. 

Signs of CO2 injury are blackening and pitting. 



Pathological Disorders 

Disease is generally not an important source of postharvest loss in 
comparison with physiological senescence and improper handling or 
bruising. Diseases, such as Bacterial Blotch, and spoilage due to other 
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Mushroom Produce Facts 
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Pseudomonas spp. are generally eliminated during the harvest or sorting 
phases, although development of patches of decay can occur with elevated 
temperature or extended storage. 



Special Considerations 

Rapid forced-air cooling soon after harvest is strongly recommended. 
Center-loading during shipment promotes good cooling-air circulation 
necessary for this commodity. Good arrival following surface transportation 
is enhanced when trailers are equipped with x air-shocks' suspension. 
Agaricus mushrooms are reported to acquire strong odors, such as onion, 
in mixed loads or short term storage. 
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Optimum Temperature 

0° - 1.5°C ( 32° - 35°F ) Storage life is typically 5-7 days at 1.5°C(35°F) 
and 2 days at 4.5°C (40°F). 



Optimum Relative Humidity 

95-98 %; High relative humidity is essential to prevent desiccation and loss 
of glossiness. Drying is correlated with blackening of the stipe and gills and 
curling of the cap. Commonly mushrooms are packed and shipped in 
cartons with a perforated overwrap to maintain high humidity. 



Rates of Respiration 



Temperature m| C02/kg . hr ty**«*r* 

0 32 14-22 



10 50 5CT ^x&Z- 

15 59 NA 
20 68 132-158 
25 77 NA 

To calculate heat production multiply ml C02/kg-hr by 440 to get 
Btu/ton/day or by 122 to get kcal/metric ton/day. NA= not applicable 



Rates of Ethylene Production 

>0.1ul / kg-hr at 20°C (68°F) 



Responses to Ethylene 
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310 FILM, FLEXIBLE PVC 



* ket (see Films, stretch). It features good stretch and outstand- 
ing tack and optics and is offered in thicknesses of 0.65-2.0 
mil (16.5-51 fim). As textile and rug-roll overwraps, they pro- 
vide both shipment protection and merchandise visibility. 
When formulated with weather-resistant plasticizers and uv 
screens, they provide very good outdoor weatherability, and 
pigmented versions conceal tempting merchandise. 

One of the newest applications for oriented flexible PVC is 
in the bundling of multiple aseptic packages (see Aseptic pack- 
aging). Ranging in thickness 0.75-1.50 mil (19-38 /xm), this 
film provides a relatively high shrink at low temperatures, 
resulting in a firm, unitized pack. PVC seals easily, offers good 
economics, and merchandising appeal. Heavy-gauge (2.0-7.5 
mil or 51-191 jan) flexible PVC has been used as a component 
of windowed cards for about 20 years. Toughness, formability, 
good dielectric sealability, and merchandising appeal are im- 
portant qualities. Hardware and electrical items, flashlights, 
and automobile parts are typically packaged this way. 

An interesting nonpackaging application is the use of high- 
clarity, glossy flexible PVC films as laminating films for pa- 
perback book covers. The combination of low cost, flexibility 
(resists cold crack) and adaptability to the Trio-Bond lamina- 



tor (uses water-based adhesives, no solvents or heat) have 
made PVC competitive with acetates and lacquer coatings. 

Physical Properties 

Not surprisingly, of all the PVC additives, the type and 
level of plasticizer used in a flexible PVC film exercises the 
most influence over its physical properties. Its most obvious 
effect is on modulus (stiffness). PVC film can be stiff, like 
cellophane; but by simply adding plasticizer, one can produce a 
film that is nearly elastomeric. Some plasticizers are more 
efficient than others, which means that one can use less of a 
more efficient plasticizer to achieve a specific modulus reduc- 
tion. A discussion of the selection process for some specific 
flexible PVC-film applications and the resultant film proper- 
ties is germane to packaging applications. 

Flexible PVC film to be used as a wrap for fresh red meat 
must offer good stretch characteristics (low modulus), high 
oxygen permeability, moderately low water vapor transmis- 
sion rate (WVTR), good low temperature properties, heat 
sealability, and resilience. It must also be very transparent, 
glossy, and reasonably priced, and it must be manufactured 
from FDA-sanctioned raw materials. The first plasticizer to 



Table 2. Properties of 1-mil (25.4 M m) Flexible PVC Film 



Flexible PVC Flexible PVC Flexible PVC 
meat package dispenser shrink bundle 
Property ASTM test stretch type film film 



specific gravity D 1505 1.23 1.27 1.3 

yield, in. 2 /(lb-mil) 22,400 [1,254] 21,600 [1210] 21,400 [1198] 

[m 2 /kg-mm)] 

haze, % D 1003 1.2 1.0 2.5 

light transmission, % >90 >90 >90 

tensile strength, D 882 

P si (MPa > MD 5,000 (34.5) 5,500 (37.9) 18,000 (124) 

XD 4,500(31) 5,500 (37.9) 5,500 (37.9) 

elongation, % D 882 

MD 275 300 90 

XD 375 325 275 

tear strength, 

gf/mil(N/mm) MD 300 (116) 325 (125) 335 (129) 

init »al D 1922 XD 450 (174) 500 (193) 575 (222) 

propagating 

water absorption, D 570 0 0 0 

24 h, % 

change in linear D 1204 45 

dimensions at 212°F MD na na 10 

(100°C) for 30 min, % XD 
service temperature -20-150 0-150 10-150 

°F(°C), range (-29-66) (-18-66) (-12-66) 

heat-seal temperature 290-320 290-340 280-330 

°F(°C), range (143-160) (143-171) (138-166) 

oxygen permeability 

cm 3 mil/(100 

in. 2 -datm)[cm 3 *um/ _ J, 1 /y -/) 

(m'-d-kPa)]. - ?>CVC^/Jh^-J]*, 

73°F (23°C), 50°rh D 1434 0 

23C, 50% rh ( 860^3342] 340 [1321] na 

water vapor transmission \ J 

rate: g.mil/(100 in. 2 d) 

[gmm/(m 2 -d)], 100°F 

(38°C), 90% rh 16 [6.3] 10 [3.9] na 

COF, face-to-face D 1894 0.2 

back-to-back 1.0 1.0 0 2 

test conditions: 73°F 
(23°C), 50% rh 
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To: Box Non-Fee Amendment 

U.S. Patent and Trademark Office 
P.O. Box 2327 
Arlington, VA 22202-0327 



Fm: 




Dear Honorable Commissioner: 



This declaration is offered in support of the above application for patent. 
RULE 132 DECLARATION OF ELIZABETH VARIANO-MARSTON (37 CFR 1.132^ 

I am the sole proprietor of EV Marston & Associates, a successful New Hampshire business that 
provides consulting services to many companies throughout the United States.. I primarily develop 
breathable packaging materials for fresh produce (hereafter, fruits, vegetables, flowers, herbs), and 
consult with fresh produce companies on packaging and quality issues. For 1 1 years, I published a 
monthly newsletter, Produce Technology Monitor, a widely read newsletter in the fresh-cut produce 
industry. According to the trade, this newsletter is . . the bible for technical processing 
questions." 

I have extensive experience developing breathable packaging materials for fresh produce. In this 
connection, I have developed polymer compositions for specific end uses, and developed breathable 
patch technologies and microperforated films - all for use in the fresh produce'industry. These 
breathable packaging materials are currently being used by businesses to package fresh produce for 



quality retention and shelf life extension. ,a S 



I am a member of a number of professional organizations, in or related to the food industry, 
including Institute of Packaging Professionals, Women in Science, Institute of Food Technologists, 
Produce Marketing Association (PMA), and International Fresh-cut Produce Association (IFPA). 
In addition, I have served on the Technical Committee of the IFPA, presented talks on produce 
packaging at national IFPA and PMA meetings, and served as an expert witness in one arbitration 
(Dominos Pizza v. Fresh Prep) and one civil proceeding (Del Monte Corporation v. Del Monte 
Fresh Produce Company) regarding fresh produce definitions, quality and fresh produce packaging. 
Based on my testimony for Del Monte Fresh Produce Co., the company won their case and was able 
to continue their start-up business in fresh-cut fruit, a business that is worth many millions of dollars 
for the company today 

I began working on packaging films for fresh produce in 1983 while employed by Hercules, Inc. 
(Wilmington, DE), a major manufacturer of packaging films. From 1984 -1990, 1 was part of a 
Corporate R&D team (and became project manager for the team) that developed the first breathable 
packaging system for high respiring fresh produce items. The system consists of a permeable patch 
over a hole (aperture) in a package. In 1989, this packaging system won the R&D 100 Award and 
the DUPONT Award for innovations in food packaging. 

In 1990, 1 began a consulting company to assist fresh produce companies with package 
development and specifications. In 1992, 1 began conducting research on the use of 
microperforations for controlling the atmosphere inside fresh produce packages. 

Background of the Invention . 

In the early to mid-1990's Courtaulds (UK) was beginning to market laser microperforated films to 
European companies. However, many produce companies that had tried these laser perforated films 
were unsatisfied because of inconsistencies in the oxygen transmission rates of the films. 
Inconsistencies were caused by Courtaulds' inability to reproducibly place the same number and 
size of microperforations in each bag and by blockage of the perforations by produce inside the bag, 
by marketing labels placed on the package, or by package-to-package contact that caused occlusion 
of the microperforations when bags were placed in case cartons for shipping. Furthermore, the 
sizes of the microperforations were so small that it was essentially impossible for the fresh produce 



packer to know where the perforations were so they could avoid occluding them with produce 
and/or labels. In fact, the produce packer did not have an easy way to verify that the films they 
received were microperforated at all. The difficulties were related to the microperforation process 
employed by Courtaulds, wherein their process produced rows of very small (averaging 50 micron) 
microperforations along the entire machine direction of the film web. 

Knowing the drawbacks and disadvantages of the Courtaulds' microperforated films, I decided that 
one remedy would be to increase the microperforation size and to register the microperforations in a 
small identifiable area (a defined area or window usually less than 2 sq in.) typically in the 
uppermost regions of the package by coupling lasers with optical sensor technology. Such a system 
would allow the customer to easily locate the microperforations for verification and prevent 
occlusion of the microperforations by product or labels. 

The other problem with Courtaulds 5 microperforated films was that they were not specifically 
designed for the varying respiration rates of different fresh produce types and weights. The same 
microperforated film was often recommended for produce items of widely varying respiration rates. 
For example, they used the same perforated film for packaging the same weight broccoli and 
cauliflower, produce items that have a 2-fold difference in respiration rates. My vast database of 
knowledge on respiration rates of produce coupled with a method to calculate the number and size 
of microperforations needed to establish an optimum oxygen and carbon dioxide atmosphere inside 
the package made it easy to match the packaging material oxygen transmission rates with the 
respiration characteristics of each produce item and use that information to make and register the 
microperforations using laser technology. 

Present Invention 

One aspect of the invention relates to registered microperforated packaging materials for use in 
modifying or controlling the flow of oxygen and carbon dioxide into and/out of a fresh produce 
container (flexible, e. g. bags, or semi-rigid), where the microperforations are specifically tailored in 
size, location and number for the specific produce . The packaging system designates specifically 
tailored microperforated containers for particular fresh produce to optimally preserve the produce. 
The method of making the registered microperforations on the packaging material consists of using 



a CO2 laser and a sensor or timer mechanism in conjunction with processing that calculates the 
appropriate number/size of the microperforations to reach desired 0 2 and C0 2 concentrations inside 
the fresh produce container during cold transport, storage, and display. Examples of the 
microperforated films are provided herein to show the location, size and number of 
microperforations for the various respiring produce. Exhibit A is included to show the differences 
between the De Moor (U.S. Pat. No. 6,013,293) microporous patch technology and the 
microperforated packaging as described in my patent application. Clark (U.S. Pat. No. 6,376,032) 
is yet another microporous packaging invention - which is the equivalent of comparing apples to 
oranges - as they are different technologies in their own field. 

Exhibit A - is a Markon broccoli floret bag made of 2 mil PE base film with the microporous patch 
affixed to the film as taught by the De Moor patent. The patch allows the air to escape through the 
apertured cover member. 

Exhibit B - shows the Markon microperforated 2 mil PE bag for broccoli florets according to the 
present patent application with microperforations of a specific size/number according to the optimal 
respiration rate of broccoli and placed in a target area in the uppermost portion of the bag. 

Exhibit C - illustrates the target area as described in the present application where the 
microperforations are registered by the eye mark on polyethylene coextruded roll stock. 

Exhibit D - shows the old technology with microperforations not registered and merely placed in a 
linear path along the entire film web. Once the bag is formed from this web, some portion of the 
non-registered microperforations are subject to occlusion and therefore, the rate of oxygen 
transmission is not consistent from bag to bag. 

Exhibit E - shows microperforations in a target area according to the present invention to minimize 
the effects from occlusion on bags made from polyethylene monoweb. 

Exhibit F - bags made of 1.2 mil BOPP (biaxially oriented polypropylene) with a heat seal coating 
with the microperforations in a target area according to the specifics of the present invention. 



Exhibit G - bags made from seven-layer coextruded polyethylene with microperforations in target 
area according to the present invention. 

Exhibit H - polypropylene/polyethylene laminated bag with targeted microperforations according to 
the present invention 

Exhibit I - heat-sealable lidding films with microperforations according to the present invention. 

Exhibit J - semi-rigid lid with microperforations in a targeted location to avoid occlusion by the 
center label. 

The Exhibits visibly demonstrate the use of the microperforations with varying size/number that are 
placed in certain areas to avoid occlusion. The Exhibits illustrate the microperforated technology 
used on a number of differing materials including semi-rigid containers and heat-sealable lidding 
films. 

Copying by the Inventive Subject Matter after product in use : 

Pursuant to a license agreement with Roplast Industries (Oroville, CA), my proprietary 
microperforation laser drilling technology and microperforation specifications were used for a 
variety of produce items. Again, as part of the licensing agreement, EV Marston instructed Roplast 
on how to calculate the size and number of perforations required for specific fresh produce items to 
obtain the desired oxygen and carbon dioxide levels inside the packages. In return for my 
proprietary technology, Roplast was to pay for the use of the technology once microperforated 
materials were made and sold. 

After Roplast terminated its business agreement with EV Marston, EV Marston obtained 
microperforated bags from New Star Fresh Foods (Salinas, CA) produced by Roplast using the laser 
equipment and proprietary information transferred to them by EV Marston. The microperforations 
were registered within a 2 in area and had diameters within the size range that was specified for 
them by EV Marston. Based upon careful examination and inspection, it was conclusively 



determined that Roplast was using proprietary technology belonging to EV Marston to market 
registered microperforated film with Landec, EV Marston' s competitor. Litigation counsel was 
retained and notification was sent to Roplast. As a result of the steps taken by EV Marston, Roplast 
suspended production of any microperforated materials. 

EV Marston has also discovered that the present owner of Courtaulds' microperforated films, 
Danesco, is registering microperforations on films made in the UK and sold in the U.S. The old 
Courtaulds' films had the microperforations continuous along the machine direction of the film. 
These old films were made before 2000, and before the EV Marston microperforated materials were 
being used in the industry. In addition, another potential infringer has been detected in the 
marketplace. Notification was sent to this company by legal counsel and we are presently waiting 
for a response. 

Patent Protection 

A provisional patent application was filed May 4, 1999 claiming the proprietary technology 
developed by EV Marston, which was protected from disclosure by the various agreements. The 
provisional application was filed within one year of any sale, offer for sale, public use or other 
statutory bars. It was filed before any of the initial efforts that began at Roplast in developing the 
invention. The subsequent Utility patent applications cover the inventive subject matter including 
additional proprietary technology developed. On Aug. 27, 2002, the first Utility Patent Serial No. 
6,441,340 issued. 

Response to Office Action dated 7/18/2002 

There were several areas in the Office Action that requested further information on the technology 
related to the present invention. The accompanying materials are included as an aid to gain a better 
understanding of the technology related to packaging and the terms used in the art. They are also 
used to distinguish my invention from the state of the art. 

Figure 1 

Figure 1 a, 6 shows the microperforated film in a drawing perspective illustrating that the 
microperforations go completely through the materials and thereby provide a direct path between 



the internal bag atmosphere and the external atmosphere. The size/shape/number of the 
microperforations controls the rate of gas interchange between the internal and external 
atmospheres. Figure 1c is an actual light micrograph of a 120 micron diameter hole made in a 
packaging film by the laser. 

Figure 2 

This figure helps to show the microporous films described in the prior art. In particular, note that 
there are no direct holes connecting the inner atmosphere to the external atmosphere. Instead, a 
torturous pore structure exists, resembling a sponge with a network of interconnecting pores. Gas 
flow through this porous structure, with its interconnecting polymer layers, occurs by a process of 
diffusion through each polymer layer that makes up the walls of the pores, until it finally reaches 
the other side of the film. 

The Continuation of Figure 2 illustrates a cross sectional view of the microporous film indicating 
the convoluted path along the layers and voids in the film. 

Text Articles 

Heal-Sealable materials - The Wiley Encyclopedia of Packaging Technology, published by J. Wiley 
& Sons; pages 458-459, section entitled Multilayer Flexible Packaging 
As noted in the description, the terms 'heat-sealable and 'sealable films' are well known and 
depicted in the prior art. Heat sealing refers to the melted sealing of packaging material through 
heat and pressure. Various techniques and products are described in the prior art. 

Lidding - The Wiley Encyclopedia of Packaging Technology, published by J. Wiley & Sons; pages 
440-442, section entitled Lidding 

The lidding process refers to sealing containers, such as semi-rigid containers, to seal the contents 
within the container. A further description is detailed in A Handbook of Food Packaging, pages 
136-137. The lidding processing and general configuration is shown in the thermoformed packs of 
Figure 4-46" 



Semi-Rigid - The Wiley Encyclopedia of Packaging Technology, published by J. Wiley & Sons; 
pages 201-203, section entitled Coextrusions for Semirigid Packaging 

Semi-rigid structures are known in the industry and one is further provided as an exhibit herein. 
Test Data Comparisons 

Bananas . The effectiveness of packaging materials made by the inventor's microperforation 
method (tradename = Micro-CAP™) in extending the shelf life of fresh produce has been compared 
to films commonly used in the fresh produce industry. Attached is a report by Mr. Manny Zantua 
from Aug. 1, 2001 (LETTERS 4,5), Del Monte Fresh Produce Company, on the shipment of 
bananas in Micro-CAP bags with the optimum size and number of microperforations registered in 
the uppermost l/3 rd of the bag compared to bananas packed in industry standard bags (Banavac™ 
bags) that are not perforated. The ship tests showed that bananas packed in Micro-CAP bags not 
only eliminated the need to tear open each bag before initiating ripening with ethylene gas, but also 
the microperforated bags delayed the color development by 2 days, i.e. control bananas in Banavac 
bags were color stage 3 (part green, part yellow) after 5 days while bananas in Micro-CAP bags 
were stage 3 after 7 days. In early studies with Del Monte, their VP of R&D, Dr. Daniel Funk, was 
surprised by the results of trials on the inventor's microperforated bags, as he writes in a hand- 
written note at the bottom of a Jan. 4, 1999 memo from Mr. Zantua (LETTER 1) and a Jan. 12, 
1999 letter to EV Marston (LETTER 2). These later two letters provide further evidence from a 
scientist with extensive experience in produce packaging of the unexpected results obtained from 
the microperforation system of the present invention. 

Green Onions . In developing the specifications for a particular produce items, preliminary tests are 
necessary to determine the optimum oxygen transmission rate requirements of the produce. A 
series of such tests were conducted on whole green onions packaged at Boskovich Farms (Oxnard, 
CA), and the data are summarized in the attached report (LETTER 3) from SOCOPAC, a sales 
agent working with one of the plastics converters who is licensing my microperforation method. 
The results show that green onions packaged in Micro-CAP liner bags that were designed with 
■ lower oxygen transmission rates (Micro-CAP B and C) maintained good quality longer than green 
onions packed in mechanically perforated bags. 



Oct- 16-02 Q8:15A Elizabeth V. Marston 



603-^^0-6735 



P . 02 



The inventor's packaging method has also proven to be more effective than other packaging 
materials in extending the quality and shelf life of such items as soul greens (collards, kale, mustard, 
turnips), broccoli florets, cauliflower florets, and sweet ch ernes. 1 am intimately familiar with the 
prior art patents and commercial products and process, including De Moor US 6,013,293. To the 
best of my knowledge, T was the first to design and implement a working micropcrforation system, 
process and microperforated product with registered target area in the industry. 

The undersigned declares that all statements of his own knowledge made herein are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application of any patent issuing 
thereon. 

Respectfully submitted, 





Applicant's Attorneys; 

Scott J. Asmus, Reg. No. 42,269 

Vemon C. Maine, Reg. No. 37,389 



Figure 1 . 



Structure of a typical microperforated film as described in my invention: 
(a & b) are drawings showing a surface view (a) and a cross sectional view 
(b). Light micrographs of actual 120-micron diameter microperforations 
in a polypropylene/polyethylene laminate are shown in (c). 






(b) 





(c) 



Figure 2. Drawing of a microporous film showing irregular void (pores) in the 

surface. The cross section reveals a tortuous pore structure with a network 
of interconnecting pores. Dark particles in the cross section are filler 
particles, typically CaC0 3 or silica. From U.S. Patent 3,903,234, 1975. 
Scanning electron micrographs of an actual cross section of this type of 
microporous film are attached. 




Continuation of Figure 2: 



Scanning electron micrographs (lOOOx and 2000x) showing the surface and 
cross section of a typical microporous film. Note that unlike 
microperforated films, the micro-voids or pores in microporous film are not 
capillary in structure, i.e., they do not follow a straight path through to the 
other surface of the film. 
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materials provides a wide degree of formulating flexibility to 
achieve adhesion to different substrates, heat resistance, 
chemical resistance, and barrier to migration of components of 
some products. Because of this formulating flexibility, less de- 
manding applications can be served by lower-cost formula- 
tions. 

Waterborne acrylic emulsion adhesives are being used in 
greater quantities than before to achieve compliance with 
EPA regulations (see Acrylics). Waterborne PVDC adhesives 
are also used to some extent, although efforts to develop PVDC 
adhesives that provide both good adhesion and good oxygen 
barrier have not been successful. These two characteristics 
reflect direct opposites in the chemistry of these materials. 
One can expect good, but not excellent, adhesion and good 
oxygen barrier with selected PVDC adhesives. 

Extruded adhesives. Polyethylene and ethylene copolymers 
are widely used as laminating adhesives. They provide adhe- 
sion between substrates, add bulk to the lamination, and con- 
tribute to moisture barrier in the absence of foil. Polyethylene, 
EAA, EMA, EMAA, and ionomers are all used, depending on 
the substrate, bond strengths required, and end use. Polyeth- 
ylene often requires the use of an adhesion promoter on one or 
both substrates. Nonpolar PE does not adhere to the polar 
surfaces of most traditional laminating materials. PE extru- 
sion lamination is accomplished by using high extrusion tem- 
peratures to oxidize the surface molecules to some extent, 
which introduces a polar configuration. The polar ethylene 
copolymers adhere well to a variety of substrates. EAA, EMA, 
and ionomers have particular affinity for foil. 

Waxes and wax blends. Paraffin or microcrystalline waxes, 
or both, are used for special applications where high bond 
strengths and heat resistance are not required (see Waxes). 
These materials can be modified by the addition of low molecu- 
lar weight PE, EVA, or other resins and resin additives to 
increase adhesion, hot tack, and stiffness or softness of the 
lamination. They are generally applied to one of the substrates 
by gravure-cylinder application (see Coating equipment) at 
temperatures high enough to reduce the viscosity of the mate- 
rial within a range that can be adequately controlled by gra- 
vure. The second substrate is brought in contact with the hot 
wax under pressure, and the composite is chilled. If one of the 
substrates is very porous, the wax is chilled on the primary 
substrate before the combining operation. Examples of the use 
of wax as an adhesive include AF/wax/tissue chewing gum 
wraps; CELLO/wax/AF-modified wax for cheese packaging; 
and glassine/modified wax/AF/PE for a tobacco pouch. 

Miscellaneous adhesives. A small number of laminations 
utilize the thermoplastic nature of a coating, which is a compo- 
nent of one or both substrates. For example, two films that 
have a heat-sealable PVDC coating can be joined with heat 
and pressure, or aluminum foil can be laminated to a pre- 
waxed tissue by the application of heat and pressure. Printing 
inks can also serve as adhesives if the bond-strength require- 
ments are limited. This technique is used in some PE-PR-PE 
laminations for chub packs (see Chub packages). 

Package Closure 

^ 

The methods of package closure are heat sealing, cold seal- 
ing, and glue sealing. 

Heat sealing. The primary method of closing multilayer 
packages is heat sealing (see Sealing, heat). The inner compo- 
nent of the structure is a thermoplastic material that softens 



with application of heat and solidifies when the source of heat 
is removed. 

Cold sealing. Heat is not necessary if the coating is a modi- 
fied-rubber-based material that seals to itself with the applica- 
tion of pressure, but not to other materials. These are called 
cohesives, or cold-seal coatings (see Adhesives). They can be 
applied over the entire material surface, but they are most 
commonly applied as a peripheral coating at the edges of the 
material in register with a printed design on the package face. 
This is done to reduce materials cost, but also because cohesive 
materials have very high coefficients of friction. Reducing the 
covered surface area facilitates movement over the packaging 
equipment. Lap-seal applications are not feasible with cold 
seals because the cohesive would have to be coated on both 
sides of the material, which would result in sealing in the 
rolls. Care must be exercised in the processing of cold seal 
materials to reduce the possibility of off-odors affecting the 
product. Cold-seal materials are used to package ice cream, 
confections, and candy bars that would be damaged by heat. 

Glue sealing. This involves the application of an adhesive 
(glue) to specific areas of the packaging material on the ma- 
chine that forms the package (see Adhesive applicators). Glue 
sealing is not widely used for multilayer flexible packaging, 
except for products that do not require continuous seals and 
only on paper-containing packaging materials. The adhesive 
is partly dried by absorption of the water from the glue into 
the p aper. 

^Heat-Seaiable Materials / 

The success of multilayer flexible packaging is directly re- 
lated to the use of heat sealing, which involves positioning the 
faces of the materials so they will be combined by melted seal- 
ant upon application of sufficient heat and pressure. This is 
dependent on the solidification of the sealant material when 
the heat is removed. 

Heat-seal coatings. Heat-seal coatings are generally de- 
fined as coatings applied from solvent solutions or water emul- 
sions. The coating weight is generally between 1 and 5 lb/3000 
ft 2 (0.45 and 2.3 kg 278.7 m 2 ). Coatings on films and paper can 
be vinyl acetate-vinyl chloride copolymers, nitrocellulose, 
acrylics, or PVDC. PVDC coatings can provide barrier as well 
as heat seal (see Vinylidene chloride copolymers), but those 
formulated for maximum barrier properties are not heat-seal- 
able. They are used as inner components of a lamination or on 
the outside surface. Vinyl chloride-vinyl acetate copolymers 
have been used for some time as heat-seal coatings on films 
and foil. They also protect aluminum from corrosive agents 
present in many products. Structures of this type are generally 
used as lid stocks (see Lidding) for rigid containers or as the 
closure portion of pharmaceutical pill packages. Emulsion 
coatings of low molecular weight EVA copolymers are used as 
the heat-seal component of lid stock for cups. Other heat seal 
coatings include waxes, nitrocellulose, eg, on cellophane, and 
acrylics, eg, on BOPP. 

Waxes. Wax heat-seal coatings on paper also provide mois- 
ture barrier (see Waxes). Paraffin and microcrystalline waxes 
are used for sealing, as well as blends of the two. Waxes are 
available with a range of melting points, and care must be 
taken to choose a wax or blend that will achieve the desired 
sealing characteristics without blocking or sticking in the 
rolls. Waxes and wax blends can be modified with low molecu- 
lar weight LDPE to harden them slightly. This makes them 
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of heat less susceptible to blocking, and it also strengthens the heat 
seal. Low molecular weight EVA added to waxes tends to im- 

a modi- prove the hot tack, seal strength, and resistance to blocking in 

ipplica- roll form. Other tackifiers can be added to make the seals more 

; called tenacious. Wax coatings are sometimes applied on the packag- 

can be ing line. Some carton liners are heat sealed through the use of 

re most a wax stencil applied on the packaging machine to supplement 

s of the the wax contained in the packaging material or to areas where 

ge face. no wax sealant is applied by the materials producer. This is 

ohesive primarily done on the foil surface of AF/wax/tissue lamina- 

ing the tions. 

:kaging Hot melts. Hot melts, applied in molten form, utilize a num- 

th cold ber of thermoplastic resins, waxes, and modifiers. They are 

>n both applied as coatings over the entire packaging material surface 

in the or in a pattern, registered with printing, to effect positive 

>ld seal package closure. Hot melts can be formulated with one of a 

ing the number of resins as the principal component, eg, ethyl cellu- 

cream, lose, nitrocellulose, EVA, or polyamide. 

/ heat. Heat-sealant films. Most heat-sealant films are polyolefins. 

ihesive Low density polyethylene. The most common heat sealant is 

he ma- low density polyethylene. This is not a single product, but a 

s). Glue family of materials that vary in density, melt index, and mo- 

kaging, lecular weight distribution (see Polyethylene, low density). As 

ils and density increases, sealing temperature, heat resistance, 

ihesive strength, and stiffness increase, and sealing range, clarity, 

ue into and barrier decrease. The differences are relatively minor 

within the range of low density polyethylenes. 

Melt index has a more significant effect. As melt index 

increases (molecular weight decreases), sealing range and 

ctly re- clarity increase, and sealing temperature, heat resistance, 

ing the strength, stiffness, and chemical resistance decrease. Barrier 

id seal- properties are not affected. In general, polymers with melt 

This is index from 0.24 to 5.0 are used for manufacturing blown films, 

1 when and those from 2.0 to 30.0 for cast films and extrusion coating. 

Molecular weight distribution (MWD) is a function of the poly- 

!ly de- merization process. Narrow MWD resins have a narrower 

remul- sealing range than broad-MWD resins. 

b/3000 The range of polyethylenes provides great latitude in tailor- 
percan ing structures to meet package/product requirements. They 
llulose, are incorporated through film lamination, extrusion coating, 
as well or as components of coextrusions. The density of linear LDPE 
t those is within the range of conventional LDPE, but some of the 
it-seal- properties tend to be more like HDPE. Compared to LDPE, for 
nor on example, the heat-seal initiation temperature and physical 
lymers strength of LLDPE are much higher. In many cases, LLDPE 
n films film can be thinner than an alternative LDPE film. LLDPE 
agents resins can be blended with conventional LDPE in any ratio, 
nerally The heat-sealing and physical characteristics of films made 
as the from blends range between the properties of either material, 
lulsion Processing of blends is much less demanding than processing 
jsed as straight LLDPE. LLDPE can also be blended with EVA co- 
at seal polymers to further enhance sealing properties, 
le, and Medium density polyethylene. MDPE is sometimes used as a 
component of multilayer structures where slightly higher heat 
3 mois- resistance or barrier properties are desirable. MDPE is used as 
waxes the inner component of boil-in-bag material and for some med- 
<es are ical devices subjected to retort sterilization. LLDPE blends are 
mst be replacing MDPE in many of these applications, 
desired , High density polyethylene. HDPE (see Film, high density 
in the polyethylene; Polyethylene, high density) is rarely used as the 
nolecu- sealing medium in flexible packaging because of its high seal- 
6 them | initiation temperature and narrow seal range. Where heat 



resistance and high strength are required in special applica- 
tions, eg, medical products, a rubber-modified HDPE is used. 

Polypropylene. PP (see Polypropylene) is not widely used at 
a heat sealant except as a component of coextrusions used in 
special market areas. Polypropylene copolymers are used in 
coextruded BOPP films as the heat-sealant component and in 
retort pouch structures (see Retortable packages). 

Ethylene copolymers. Copolymers of ethylene and vinyl ace- 
tate (EVA), acrylic acid (EAA), or methacrylic acid (EMAA 
have properties that are very different from LDPE-LLDPE 
(see discussion under Ionomers). Each of the copolymers is 
available in a range of comonomer percentages. EVA is avail- 
able with 4-30% vinyl acetate, for example. The acid copoly- 
mers, EAA and EMAA, provide excellent adhesion to metals, 
as do ionomer-modified acid copolymers. With increasing co- 
monomer content, clarity and heat-seal range increase; crys- 
tallinity, stiffness, and heat-seal temperature decrease. They 
can all be used in multilayer structures as films that are lami- 
nated, as extrusion coatings, or as components of coextrusions. 
The copolymers cost more than LDPE and are used only if 
their specific properties justify the additional expense. 

In summary, the variables considered when choosing a 
polyolefin sealant film are density, melt index, molecular 
weight distribution, homopolymer or copolymer, comonomer 
and percent comonomer, blend of resins, and film thickness. 
All of these materials can be modified with slip and antiblock 
additives, and they can be pigmented. Care must be exercised 
when using some of the copolymers if the packaged product is 
susceptible to picking up off-odors or flavors. 

Sealing Properties of Heat Sealants 

Seal-initiation temperature. This is the lowest temperature 
at which a seal can be achieved. Activation temperatures 
range from relatively low for waxes to relatively high for 
MDPE and HDPE. In multilayer structures, this involves not 
only the melting point of the sealant, but the conductivity of 
the other components of the structure. Most flexible materials 
are poor thermal conductors, which means that heat transfer 
is not rapid. In sealing operations in which the heat is applied 
to the outer surface of the material, more often from only one 
side, the amount of heat required is increased because of the 
insulation effect of the components. Aluminum foil is an excel- 
lent conductor, but because it transmits the heat laterally and 
takes the heat away from the seal area, more energy is neces- 
sary to effect a seal. Heat-seal initiation temperatures are 
determined by establishing a standard dwell time and pres- 
sure, and then progressively increasing the temperature until 
a seal is obtained. Information obtained in this way provides a 
starting point for establishing packaging machine conditions. 

Seal range. This is the range of temperatures at set condi- 
tions of pressure and dwell time in which effective seals can be 
obtained. The seal-initiation temperature is at the bottom of 
the range; the top is the highest temperature at which a satis- 
factory seal can be obtained without deterioration of the seal 
or the structure. 

Hot tack. Hot tack is the resistance to separation of a seal 
immediately after removal of the pressure and temperature of 
sealing. Waxes generally have poor hot tack; ethylene copoly- 
mer films, particularly ionomers, have good hot tack. This 
feature is very important in VFFS operations, where the prod- 
uct is dropped into the formed tube while the seal jaws are 
closed. The full weight of the product is then on the hot seal 
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tainers as against paper, plastics, or metal packaging Thk i, 
one area where U.S. legislation has influenced^e EEC C on 

sKfer^ Iegis,ation in oSSs 

Proposed directive on beverage containers. The Euronean 
Pari ament spent 1982 discussing the EEC CommLion Wo 
posals on beverage containers without getting ve' ? ar The" 
issue has also become a political football with voHng all^ 
party hnes. The Left broadly supports the directive an fthf 
P^t^llT 5 SWing Cither d ^dt g r I i 

~ es voted in favor of it, ^^^ZTZSti 

the Italians were undecided ««uuu, ana 

Document 1-1187/82 drawn up on behalf of the committee 
on the Environment, Public Health, and Consumer PrTtectSn 
of the European Parliament calls on the Parliament to T™Z 
a new resolution to the Council and PommW d 
that the directive be r^^SLSSTO 
d rective ,« faulted on several po i„ ts , including faSu e to pro 

X^W££r proposed — ^ 

emerge w.thout too restrictive an effect on the indusIrTes con 
£rned nor causing distortion of trade among member s ates ' 
Legislate ,s also often threatened in the European ^countries 
that would control packaging to prevent "waste " 



thetc^ 

^ons ar e usua „ i^^-JJ^T 
tors are concerned. It must be remembered, however that t£ 
decision by the manufacturer of a product to put convet iente 
or sellmg ,nto his packaging results from the decisLr S J this 
w,H provide an advantage over a rival product produced by a 
competitive company. Most manufacturers are very concenied 
of " PaCkaging C ° StS to a mi ™- andXoSve 

£2=2 — ~ mS be 6 

Moreover, the social implications of excessive packaging 
TZ^T^ p C0 dC f ° r g °° d r6taiI P-kagtng fir S f 
tTcfalonIS ^Tr^^^titute.Acodfofprac- 

ducef by g t £Vn^7i he / aPa D neSe SUgg6Sti0n has ^n pro. 
auced by the United Kingdom Packaging Council (see Fi/si 

responsible for considering complain* referred to *t o^aS 
the mi H i P a w ho feel that a particular package breaS 
the gu,dehnes set out in the Consumer Goods Packing 

Industry on both sides, user and maker in the UK a „H 
many parts of Europe would favor the s e.flreguLtVng an 
po'atforSr 1 ; ^ 6r ^ ^on,S nv'pro'" 
nese and UlFcoW S ^'f ^ be ™«sted..The Japa- 
second tiy^K r T rking reaso "ably well, although a 

IIZZ il „ h e e ed C e°d deS ' detai ' ing ™"» «" 



The prime function of packaging is to en^M* ™« 

2 fnfnnf ng mUSt COr ? ly W " h a " le e aI requirements. 

llw 7 ,ng 3 Pr0dUCt the packa * e must ^ designed to use 
mater.als as economically as practicable, while at the^ame time 

3- Packaging must adequately protect the contents under the nor 
"h f :home able C ° nditi0nS ° f diStribUti °" a " d ^ 2 7so 

4 v T e^f; 0 ^r„r cted of materia,s that — - *<- 

5 ' mil P fl a H kag f T St n0 ' C ° ntain any un "«*ssary void volume nor 
mislead as to the amount, character, or naturTof the prXct " 

el e ct Pa on k t a he e en hOUld * ^ d " e r< * ard to Possible 

Figure 5. UK Code for the Packaging of Consumer Goods 
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LIDDING 



rials, and liddings are frequently used to seal other type* of 
packages, including semirigid containers. Lidding materfak 
vIT y T P ° Sed ° f JUSt ° ne la ^ er - 0ne - more layers pro 
generally, the ideal lid is one that is easily neelable | P ,„i 
no traces of sealant residue, and is tamper-e vident (see Tarn 
per-ev,dent packaging). The sealant should melt at a rela' 

Si a^on e Ttr re r nl6SS h6at resista " Ce Snect^t 
sterilization of the contents or reheating of a food nroduct 

Typical examples of lidding applications 8 are shownT^J 
The first considerations in the choice of a lidding must be 
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follow tended US6 ' S ° me ° f tHe questions that sh °"ld be asked 

US? t i? e K U i P ™ Vent contaminati °n or aid in dispensing the 
product by bemg peelable or having push-through proper- 

%hf P ro: e c^ qUirementS f ° r gaS ' -^--barrier and 
Should the lid be fusion-sealed or peelable? 
What temperature resistance is required of the lidding' Is 
the product to be packaged hot? Will retained heat be a 
problem c 

Should the lidding be heat-sealable or pressure-sensitive? 
Will the use of cold-seal adhesives be advantageous? 



LIDDING 

Should the lidding be tamper-resistant' 

^zj^^r iidding ~- - d - 

stelllSotlr * ^ ° n dUrfng 3 tempCTat - <*cle 
Must it also be resistant to electron-beam or nuclear st, 
zation? If a hddmg is used on a "cook-in-tray," will it b. 
on during heating in a microwave or conventional o 
Liddings for cook-in-trays must also have good adhesic 
the tray while the product is in a refrigf rated o fr. 




F.gurel Typical examples of liddings used in packaging applica- 
tions. A, Transparent lidding sealed to opaque preformed cup 2 

mTni' ma Th USe raP ' d tUrn ° V r- tHiS type ° f Pr0duct r *<*™ only the 
™*Zt \ , , Pr ?!T l , eS ° f 3 Pee ' ab,e liddin S- B. Peelable lidding 
sealed to a vmyl-coated aluminum cup for liquid unit-dose drug appli 
cations; th.s type of lidding should be easily pee.ab.e, but also 4qu ir e S 
tamper evince. C, Snack package utilizing a flexible, peelaMe lid 
dmg wuh good gas- and moisture-barrier propert.es D, PeelabTe 
cheese l.dd.ng w.th good gas- and moisture-barrier properties E Sam 
forTn ° f , Shamp , 00 utilizi "e a fl ^-ble lidding sealed to a tray 
formed from polyethylene-coated PVC sheet; this is an example of a 

XTn a, al c F ohr mg ^ 3 Pref ° rmed 



If the lidding is for an industrial application, it migh 
very easy to find an appropriate material. A typ caUxfn 
would be a polyethylene-lined cannister filled wUh lubrica 
o 1. An excellent hddmg would be nylon/LLDPE (see Polv 

nrnHn, T/ 6 " 8 "^' IW « r » * » for a i 

itv of fooi Param f erS 0f the barri <* Parties, compati 
SJLva^ ? 0ntamer ' stora ^ conditions, and when ; 
™' 13 10 be reraoved ™*t be evaluated. Meeting ap 
cable FDA regulations is another important considerati 
With m^cal products, the problems of contamination of 
packaged Uem also have to be very carefully considered. 
*ac a \ u 18 rem ° Ved is ° f Prime im P°rtance on many pa 
rf ,', I 3 ; fu 0 T thing t0 hold ont0 ' is highly desirat 
deally , the lid should peel off in one piece. A residue of seal 
should be avoided if possible, but sometimes the peelabilitj 

from Ll T'u * C ° me 3b0Ut by s W*"g the coati 
from the base stock. Examples of good bases for lidding sto< 
are paper/polymer/foil (see Multilayer flexible packaging) 
oriented polyester film (OPET), which also might have a 1 
ner coating for improved protection 

^i"? P er/ P°lymer/foil base stock, the polymer is genera 
polyethylene, but it can also be an ionomer (see Ionomers) 
ethylene-acrylic acid (EAA) to meet specific requirements, i 
onomer might be used to improve toughness or tear res 
; anC r '-. 1 next , consid eration is the protection of that side 
the foil that w,ll face the container from the product bei. 
packaged. If the product is inert to foil, protection is not nece 
sary but because few products are chemically neutral a ba 
ner layer next to the foil is generally essential. This can be , 

^!Z , aS fi a , J 1 C ° a J ting ' 3 Vinyl film > a P 0 'y° lefin Aim, or 
pdyester film depending on the product being packaged ar. 
the type of protection needed. The heat-seal material is the 
apphed over the protective layer (see Sealing, heat). 

m™? ♦ a, overwra P s is nothing more than a c, 

rona-treated (see Surface modification) OPET film (see Filn 
onented polyester). Polyester film is normally not heat-sea- 
able, but corona treatment changes the surface so that it ca 

nlrTh > to . itSel f- 1,16 SCaI must occur at 3 temperatur 
near the polymer s melting point with high seal pressures. Th- 
seal is a fusion-type seal, but it is brittle and tears open easily 
The chief use of this type of material is to overwrap schoo 
hunch trays or sandwiches. The physical protection is minimal 
but .t does act as a cover to prevent direct contamination 
Another use is as a wrapper around frozen pizza. It is one o 
the most inexpensive liddings that can be sealed to a polyester- 
coated tray, but it is normally not used in "ovenable" applica- 
tions. ^ r 

Another important group of materials for tray liddings is 
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OPET film coated with ethylene-vinyl acetate (EVA) applied 
from a solvent system or as an extrusion coating (see Extru- 
sion coating). Normally, lower coating weights can be applied 
from a solvent system. The coating makes the material not 
just sealable to itself, but to a variety of other materials. It also 
seals at relatively low temperatures. EVA coatings do not 
form fusion seals, but the seals are peelable and usually re- 
movable in one piece. This type of lidding is very popular for 
polystyrene sandwich trays or other food trays. Tray packs of 
cheese and luncheon meat often use a PVDC-coated OPET film 
with an EVA coating. 

Ovenable liddings are usually solvent-based polyester coat- 
ings applied to a polyester base film. The coating is used to 
provide heat sealability, and by proper selection of polyester 
resins used in the coating formulation, different seal ranges 
can be obtained and the degree of peelability regulated. An- 
other route to obtaining peelability is to incorporate inert 
fillers into a coating which normally makes fusion seals. Poly- 
ester coatings, in addition to sealing to polyester materials, 
usually also seal to vinyl materials. For example, a poly- 
ester-coated OPET lid seals very well to a semirigid PVC 
blister. 

PVC (see Polyvinyl chloride)) films and solvent coatings are 
used as sealants on liddings where fusion seals to PVC semi- 
rigid stocks are required. The coating can be modified to pro- 
vide peelability. Liddings for orange-juice portion packs have 
traditionally been aluminum foil with vinyl-type coatings 
which seal to a vinyl cup. The vinyl coating is inert to the 
acidic juice and is also good film-former to protect the foil from 
corrosion. Newer-type liddings are foil/film laminations (see 
Laminating machinery) coated, with a peelable heat-sealed 
coating. Similar liddings are used for yogurt, but they also 
require good barrier properties to extend the shelf life of the 
product. 

Medicinal products in pill form are sometimes packed in 
PVC trays with a push-through-type lidding for ease in dis- 
pensing (see Pharmaceutical packaging). The tray is designed 
with wide flanges around each pill so that every pill is fusion- 
sealed in its own compartment and kept free of contamination. 
The lidding is usually a vinyl-coated aluminum foil, at least 
0.001 in. (25.4 jum) thick for good barrier properties, which is 
sealed to a tray formed from semirigid PVC. The other popular 
pill package is the strip package. The strip package generally 
incorporates a peelable lidding having several plies. The outer 
layer is usually paper (to provide a good printing surface) 
which is then mounted to foil either by extrusion coating or 
adhesive lamination. The sealant side of the lidding can be a 
film or coating or a combination. The actual construction de- 
pends on the barrier requirements. If an extremely good bar- 
rier is necessary for very long shelf life, the structure can 
contain Aclar (Allied Corp.), which has exceptional barrier 
properties (see Film, fluoropolymer). 

Other medical uses for liddings are safety seals on bottles to 
prevent tampering. These are combinations of materials that 
form fusion seals and are destroyed, ie, delaminated, when 
opened so that resealing is difficult. A safety seal is often fabri- 
cated with aluminum foil and mounted to a bottle-cap liner 
stock (see Closure liners) with wax. The combination of safety 
seal and cap liner is die-cut and placed in the bottle cap.The 
filled and capped bottle is passed through an induction sealer 
that fuses the safety seal to the bottle and melts the wax 



adhesive layer so the two parts separate when the bottle is 
opened. 

For medical devices (see Health-care packaging) that are to 
be ethylene oxide (ETO) sterilized, a popular packaging tech- 
nique is to use a PVC tray with a Tyvek-coated lid. Tyvek 
(DuPont) medical-grade materials are porous to ETO gas, but 
not to bacteria. The sealant requires only limited heat resis- 
tance, but the web must be porous to allow the ETO to pene- 
trate the Tyvek. Tyvek can be coated with a sealant in a pat- 
tern that does not change the pororsity of the lidding. Another 
variation is to use a coating that is heat-sealable but not fused 
in drying so that it does not form a continuous film and there- 
fore maintains porosity. Yet another option is to put the seal- 
ant material on the forming web so the Tyvek does not have to 
be coated. 

Aluminum foil is normally used in a lidding if excellent 
barrier properties and protection from light are required. If 
the package is to be microwave-heated or requires transpar- 
ency, foil is normally replaced with a PVDC-coated film which 
also gives very good barrier properties. Sealing methods are 
usually conductive-type heat seals. Important exceptions to 
this are safety seals in conjunction with a bottle-cap liner 
which use induction-type sealing equipment. 

Further refinements of lidding technology can be expected 
as part of the current focus on semirigid replacements for 
metal cans (see Retortable flexible and semirigid packages). 
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gories: single-resin, unbalanced, and balanced films. Many 
films that are based on the performance properties of a single 
resin are coextruded for performance or cost reasons. Unbal- 
anced structures typically combine a functional layer with a 
heat-seal resin. Balanced structures generally have the same 
heat-sealable resin on both sides of the film. 

Single-resin structures. Single-resin films are coextruded 
for a variety of reasons. Many commodity film applications 
may not appear to be multilayer films, yet they actually have 
three or more distinct layers. Bakery, produce, and trash-bag 
films, for example, are often three-layer structures. The core 
material may contain pigment or recycled material, while vir- 
gin skin layers control surface quality and machinability. Sin- 
gle-resin coextrusions can also provide a differential coeffi- 
cient of friction on the two surfaces. 

Unbalanced structures. Typical of the unbalanced struc- 
tures are films designed for vertical form/fill applications with 
a fin seal. A base resin such as high density polyethylene is 
augmented by an ethylene-vinyl acetate skin layer for seal- 
ability. For horizontal wrappers a polypropylene skin layer is 
sometimes selected for its higher thermal resistance. In an- 
other important unbalanced application, cast polypropylene, 
which has a limited sealing range, is combined with more 
sealable polyethylene for single-slice cheese wrappers (see 
Film, cast polypropylene). 

There are multilayer films using only one polymer (A/A/A), 
unbalanced coextruded films with two or more polymers 
(A/B/C), and balanced multilayer structures with two or more 
polymers (A/B/C/B/A). 

Balanced structures. Balanced coextruded structures typi- 
cally have a core resin selected for its functionality plus two 
skin layers which, are heat sealable. Oriented polypropylene 
films, for example, are increasingly coextruded instead of 
coated to attain machinable surfaces (see Film, oriented poly- 
propylene). Frozen-food films are typically constructed with an 
EVA skin layer for enhanced sealability. Heavy-wall bags are 
regularly coextruded with LLDPE cores for impact strength 
and LDPE skins to limit the film's elongation under load. Pri- 
mal meats are packaged in PVDC shrink film with EVA skins 
for seal integrity. 

Two main applications which appear to be shifting from 
monolayer films to coextrusions are overwrap and stretch 
wrap (see Wrapping machinery, stretch film). Horizontal over- 
wrap machines typically use an MDPE film or an LDPE- 



Table 1. Typical Coextruded-Film Structures 
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oriented polypropylene 



sealability poor without 
coextruded or coated skin 
layers 



HDPE blend. Coextrusions can provide comparable overwrap 
machinability at lower gauge. Stretch wrap is difficult to pro- 
duce as a single-layer structure without blocking. By splitting 
stretch wrap into a multilayer structure, its LLDPE core can 
be provided with controlled tackiness on the surface layer. 
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COEXTRUSIONS FOR SEMIRIGID PACKAGING 

This article pertains to flat semirigid coextruded sheet 
which is a minimum of 0.010-in. (0.25-mm> thick (see Coextru- 
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Table 1. Barrier Materials 


Resin 0* Transmission rate 0 


Water-vapor* 
transmission rate 


Mid-1985 
price, $/lb <$/kg> 


EV0H<Eval F, 0.035 10.1361 
Kuraray) 

PVDC (Saran 5253/ 0.15 [0.5831 
Dow Chemical) 


3.8(1.501 
0.10 10.041 


2.41 [5.311 
1.02 12.251 



• cm' - mil/UOO in.' - d ■ atm) Icm' . M m/(m* • d - kPaJI at £3«F M23H3). 757, rh. 

* g • mil/dOO in.' ■ d)|g ■ mm/(m« • d)| at 100'F <38°C>, 90* rh. 



sion machinery, flat). These coextruded sheet structures are 
thermoformed to produce high barrier plastic packages (see 
Barrier polymers; Thermoforming). A similar concept is used 
to produce high barrier plastic bottles except that the bottles 
are formed from coextruded multilayer tubes instead of flat 
sheet (see Blow molding). 

The production of coextrusions for semirigid packaging was 
made possible by technology developed in the late 1960s and 
early 1970s (1, 2). Utilization of this technology was initially 
limited to "simple" structures such as two-layer systems (a 
general purpose polystyrene cap layer on a high impact poly- 
styrene base layer) for drink cups. Commercialization of high- 
barrier coextrusions occurred in the 1970s in Europe and Ja- 
pan Large-scale commercial barrier coextrusion applications 
did not surface in the United States until the 1980s. For pur- 
poses of this discussion, barrier materials are defined as those 
that exhibit an oxygen transmission rate of less than 0.2 cm ■ 
mil/UOO in 2 • day * atm) [0.777 cm 3 ■ Mm/(m 2 ■ d ■ kPa)l (see 
Barrier polymers). Other techniques that can be used to pro- 
duce multilayer barrier structures are coating and lamination 
(see Coating equipment; Laminating). Some advantages coex- 
trusion offers versus these other two methods are thicker bar- 
rier layer capability, single-pass production, barrier layer 
sandwiched between cap layers, and generally lower cost. The 
potential markets for packages formed from these high-barrier 
coextrusions include both low- and high-acid food products 
sterilized by aseptic, hot-fill, or retort methods. These markets 
obviously represent a significant opportunity for barrier coex- 
trusions. 
Barrier Materials 

Based on the barrier definition above, only two commer- 
cially available thermoplastic resins can be considered as bar- 
rier resin candidates for these extrusions. These are ethyl- 
ene-vinyl alcohol (EVOH) (see Ethylene-vinyl alcohol) and 
poly(vinylidene chloride) (PVDC) (see Vinylidene chloride co- 
polymers). The barrier properties of specific grades of these 



two materials are listed in Table 1. The resins identified in the 
table are currently the highest barrier commercially available 
coextrudable resins of their respective polymer classes. Other 
formulations of both resin types are available ofTenng certain 
property and processing improvements at the sacrifice of bar- 
rier properties. 

The most significant technical issue concerning the use ot 
EVOH as a barrier material is its moisture sensitivity. The 
material is hygroscopic, and its barrier properties are reduced 
as it absorbs moisture. The importance of this property to the 
food packager is dependent upon the sterilization process, food 
type packaged, and the package storage conditions. The most 
severe conditions are encountered during retort processing 
(see Canning, food). Special consideration to coextrusion struc- 
ture design and post-retorting conditions may be required to 
achieve the desired oxygen barrier for packages produced from 
EVOH coextrusions (3). 

PVDC is not moisture sensitive and does not exhibit the 
deterioration of barrier properties shown by EVOH. The chal- 
lenges associated with using heat-sensitive PVDC are faced by 
the coextruded sheet producer. Equipment and process design 
are critical to the production of coextrusions containing 
PVDC Concern relating to the reuse of scrap generated in 
the production of coextrusions based on PVDC is a real eco- 
nomic issue. Development of new material forms and recycle- 
containing structures is underway with commercialization 
targeted for 1985 (4). In the meantime, resin manufacturers 
are working on the development of other types of barrier mate- 
rials for coextrusion applications (5). 

Structural Materials 

The materials generally used to support the barrier resins 
in coextrusions are listed in Table 2. The maximum process 
temperature listed is the highest sterilization temperature 
that packages based on these resins should experience. Poly- 
styrene, polypropylene, and the polyethylenes are the predom- 
inant structural materials used in coextrusions for semirigid 



Table 2. Structural Materials 



Resin 



Maximum process 
temperature. °F <°C) 



Mid-1985 
price S/lb (S/kg) 



polystyrene 

polypropylene 

high density polyethylene 

low density polyethylene 

polyester, thermoplastic 

(heat-set) 
rmlvcarbonate 



195 (90.6) 
260(127) 
230 (110) 
170 (77) 

>260 (>127) 
>260 (>127t 



0.49-0.51 (1.08-1.12) 
0.43-0.47 (0.95-1.04) 
0.44-0.50(0.97-1.10) 
0.40-0.44 (0.88-0.97 

0.63-0.67 (1.39-1.48) 
1.69-1.81 (3.73-3.991 
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packaging applications. Structural resin selection is depen- 
dent upon use requirements, coextrusion processability, and 
container-forming considerations. 

Polystyrene (see Polystyrene) exhibits excellent coextruda- 
bility and thermoformability. It can be used in applications 
requiring low temperature processing and in some hot-fill ap- 
plications. Polypropylene (see Polypropylene) is also excellent 
from a coextrusion-processing standpoint, but it requires spe- 
cial forming considerations. Deep-draw containers from poly- 
propylene-based sheet are most commonly formed using solid- 
phase forming techniques. Polypropylene can be retorted; but 
some grades exhibit poor low temperature impact characteris- 
tics which limit their use in applications requiring resistance 
to refrigerated or freezing temperatures. 

High density polyethylene (see Polyethylene, high density) 
offers a significant improvement in low temperature proper- 
ties compared to polypropylene, but its suitability in applica- 
tions requiring retort processing is marginal. Low density 
polyethylene would be incorporated in coextrusions requiring 
good heat sealability (see Sealing, heat) for applications in- 
volving low-temperature-fill conditions. 

Although coextrusions based on crystallizable polyester 
(see Polyesters, thermoplastic) and polycarbonate (see Poly- 
carbonate) are not commercially available at this time, these 
materials are included as structural materials because of their 
future potential in retort applications. The success of these 
relatively expensive materials will be dependent on the cost 
and performance achieved. Considerable developments of 
coextrusion and forming techniques need to be completed prior 
to commercialization of coextrusions based on polyester and/or 
polycarbonate. 

Applications 

Three representative commercially coextruded structures 
are shown in Table 3. The transition layers in these struc- 
tures are materials used to ensure the integrity of the coextru- 
sion. The technology of transition layers is complex and main- 
tained as proprietary by coextrusion manufacturers. The first 
structure, which uses polystyrene as both cap layers, finds use 
in form/fill/seal applications because of the particularly good 
thermoformability of polystyrene (6) (see Thermoform/fill/ 
seal). The second structure has one polystyrene cap layer to 
maintain thermoformability and one polyolefin cap layer. The 
polyolefin layer in this case would be the food-contact layer. 
This structure would comply with the current FDA regula- 
tions for aseptic H 2 0 2 package sterilization (see Aseptic pack- 
aging). The resins that comply with current FDA regulations 
for H 2 0 2 sterilization are polyethylenes, polypropylenes, poly- 
esters, ionomers (see Ionomers), and ethylene vinyl acetates 
(EVA). Petitions have been submitted for FDA clearance of 
polystyrene and ethyl methyl acrylate (EMA) as food-contact 
layers as well. Containers formed from this structure, with 
polypropylene as the food-contact surface, can also be hot 
filled (7). 

The last structure shown in Table 3 has the most potential 
of those listed because it can be used in applications including 
retort processing. The primary market target for coextrusions 
with polypropylene as the cap layers is processed foods cur- 
rently in metal cans (8, 9). 

In addition to the food-packaging markets, barrier coextru- 
sions can be utilized in the medical (see Health care packag- 
ing), pharmaceutical (see Pharmaceutical packaging), and in- 



Table 3. Commercial Coextrusions 



Structure 



Application 



polystyrene 
transition 

barrier 
transition 

polystyrene 



polystyrene 
transition 

barrier 
transition 
polyolefin 



polypropylene 
transition 

barrier 
transition 

polypropylene 



form/fill/seal 
preformed containers 
hot fill 



form/fill/seal 
preformed containers 
H2O2 aseptic 
hot fill 



preformed containers 
H2O2 aseptic 
hot fill 
retort 



dustrial packaging markets where barriers to oxygen, 
moisture, and hydrocarbons are required. 

Economics 

Simply utilizing resin prices to calculate a material cost for 
a coextruded sheet structure can be unreliable in determining 
the economics of barrier plastic packages. Using material . 
prices only to compare the economics of several coextruded 
sheet structures based on different resins can result in errone- 
ous conclusions. Items such as required equipment costs, coex- 
trusion output rates, package-forming method and rates, 
amount of scrap generated, amount of scrap reutilized, con- 
tainer design, and container performance are some of the cost 
considerations that can be dissimilar for different coextruded 
sheet structures. Economic comparison of various coextruded 
barrier packages with alternative packaging materials 
should be based on a total packaging systems analysis. The 
current commercial applications and market tests under- 
way show that packages from coextruded sheet offer economic 
and/or performance advantages versus other packaging ma- 
terials. 
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nth a valve cvutpm «kot «n .1 ^ 



vide a package with a valve system that will allow a product 
such as coffee to outgas without causing the package to rup- 
ture or balloon (sec Vacuum coffee packaging) 

Hesser also make* a sy at em that produces a container si mi . 
lar to a composite can. This machine takes a laminate from 

a w \f C0rm * * rectan e u '» r body. It then attaches one 
end. fills the container and seals a lid to it. This equipment has 
the capability to make an aseptic package. 

of SrST 1 f0rm/ " JI/seal ia «" extremely dynamic segment 
1« P *?*? nB ,nd ^try, for materials and equipment arc 
ZlTfZ : mprov,n g' Panting new opportunities. New 
coextruded structures offer barrier and machining possibili- 

packaged ,n flexible f.lm (see Coextruaions for flexible packag- 
ng; Coextrus.ons for semirigid paclcaging). Aseptic packaging 
l8 another growth area that will add ne w dimensions to food 
packaging. In conjunction with the advance in these technolo- 
gies are equipment developments that will provide a basis for 
expansion and cost reduction. 
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FORM/FILL/SEAL, VERTICAL 



The term form/fill/seal moans producing a bag or pouch 
rom a flexible packaging material, inserting /Z 
amount of product, and closing the bag top. Two distinct P r n 
SfFSW Ut ' ,izcd c ( or fonn/liU/^ packaging; horwl 
Sn r fl .| (Se ^ P ° f rm/fiJ l /Sea1 ' hurizo ^al) and vertical (VKFS) 
ST r ^ yPe ° f Pr ° duct dictates which »"«*ine cate- 
^7J PP l ,e t ? 1S artiC,C d ° flls s P«incalIy with VFFS eq " !. 
mem W h,ch forms and fills vertically. It is Use d to produce 
singl -service pouches for condiments, sugar, etc. as well as 

Package Slyles 

see V Fig S iT ChineS C8n makC a number of difrerenl ba B 

A pillow-style bag with conventional seals on the top and 
bottom, and a long (vertical) seal in the center of the back 

faa! 27 *V° b0tt ° m - 71,15 l ° ng 3Cal ««» be a fin seal or a 
lap seal (seo Fig. 1 a and b) 

irZl? 6 With l UCk3 °" b0th 3idea t0 ™ow space 
for more product and maintain the generally rectangular 

MZf : b3g (3Ce K * 1 c) - This « used iSde 

X2 d~;r al and other dry pr,,ducta <sce 



A stand-up bag (fiat bottom, gahletop) of the type that u,«d 
to be common for packaging coffee. 

Other special designs such as tetrahedrons, parallelogram, 
and chubs (see Chub packages). 1 ' 

itsi^^r *?* " eedS 8 rclalivcl y ^iff material to hold 
utJ ^ v Pe -„ Ut typC ° f mMh *nable material can bo 
suet t K ? P ' ,,0W : 8t y ,e ba 8 Va "<™ options are available 

which are an extensron of a standard top of a bag, carry-han- 



Materials 

Two typos of packaging materials arc suitable for VKFS 
thermoplastic and "heat-sealablc" materials. Polyethylene 
^ermoplasti,,) require a special bag-seal.ng technfqu.Po" 
ethylene films must be melted under controlled conditions un- 
til the areas to be attached to each other are fused. The opera 
t>on ,s analogous to welding metals. Heat is applied to fuse the 
matenals and then a cooling process allow s thecal to se The 

oraer to get quahty-seal integrity. Impulse scaling is used to 

r^TMfr ° n VFFS T HinCS A Ch *«* » ? ^ity 
T * ? ,chrorne Wlre *hich heats to a pre-established 

IS"! A e ° Verned by mat6rial thickneS8) that *i» neTt 
and fuse the materials. Since thermoplastics become st.ckv 
when melted, the Nichrome w.re i a covered by a Teflon Uu 
Pont Company) sheath. The principle of impulse sealing 2£ 
not require any specific tooling pressure 

cW^T^^ matGrials are generally used when a high 
degree of product protection is not required and low material 
ost is , important Polyethylene materials have » rac ™Sy 
And are not ideal for applications where hermetic seal X e 



Lap &ea) 



T 



Fin seal 

T 



. Lap 
seal 



1 



Fin 
seal 




(b) 



Gusset 




Sir.wl,. S Sr : Sr l P ^^ lyleS ° n VFFS (-) and (b), 

i-niuw style, fc). gusaetcd stylo; (d) three-sided seal. 
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necessary for good shelf life, product freshness, gas flushing, 
etc. They are used, for example, for frozen foods, chemicals, 
confectionary items, fertilizers, and peat moss. 

The class of "heat-sealable" materials or "resistance sea!- 
films" includes paper and cellophane as well as some cocxtru- 
sions and laminations. Because these materials do not melt at 
sealing temperatures, or do not melt at all, they require >. 
heat-seal layer that provides a seal with the right combination 
of time, temperature, and pressure. The sealant layer can be 
on one or two sides of the web, depending on the desired pack- 
age configuration (see Multilayer flexible packaging). 

A fin seal (see Fig. 1) can be made of materials with seal- 
ing properties on one side only, because the "heat-scalable" 
surface seals to itself. This seal is effective for powder products 
that need the seal to eliminate sifting. It is also a good seal if 
hermetic-seal integrity is important, as in gas-flush packag- 
ing. A lap seal usos slightly leaf* material, but it requires scal- 
ing properties on both sides because the lap is made by scaling 
the innor ply of one edge to the outer ply of the other edge. 

Machine Operation 

A VFFS machine produces a flexible bag from flat roll 
stock. Material from a roll of a given web dimension is fed 
through a scries of rollers to a bag-forming collar/tube, wherp 
the finished bag is formed (seo Fig. 2). The roller arrangement 
maintains minimum tension and controls the material as it 
passes through the machino, preventing overfeed or whipping 
action. The higher the linear speed uf the film, the more criti- 
cal this handling capability becomes, 

The bag-forming collar ia a precision-engineered compo- 
nent that receives the film web from the rollers and changes 
the film travel from a flat plane and shapes it around a bag- 
forming tube. The design of the bag-forming collar can be engi- 
neered to get the optimum efficiency from metallized mate- 
rials, heavy paper laminates, etc. As the wrapping material 
moves down around the forming tube, the film is overlapped 
for either the fin or lap seal. At this point, with the material 
wrappod around the tube, the actual sealing functionH .start. 
The overlapped material moving down (vertically) along the 
bag-forming tube will be sealed. The packaging material/film 
advances a predetermined distance that equals the desired 
bag-length dimension. The bag length is the extent of the ma- 
terial hanging down from the bottom of the tube. The bag 
width is equal to x h of the outside circumference dimension of 



n 




Figure X Typical film fu«d puth through a vertical form/fill/seal 
machine. 




Figure 3. Typical VFFS configuration. 



the tube. After the film advance is completed, the bag-sealing 
and -filling completes the remainder of one cycle (film ad- 
vancc/fill/seal). There are two sets of tooling on the front of the 
machine. One of the sealing tools, the vertical (longitudinal or 
back) seal bar, is mounted adjacent to the face of the forming 
tube. Its function is to seal the fin- or lap-longitudinal seal 
which makes the package material into a tube. 

The other set of tooling, the cross lend) seal, consists of a 
front and rear cross-sealing jaw that combines top- and bot- 
tom-soaling sections with a hag cutoff device in between. The 
top-sealing portion seals the bottom of an empty bag sus- 
pended down from the tube, and the bottom portion seals the 
top of a filled bag. The cutoff device, which can be a knife or a 
hot wire, operates during the jaw closing/sealing operation. 
This means that when the jaws open, the filled bag is released 
from the machine. All vertical bag machines utilize this prin- 
ciple to make a bag (see Fig. 3). 

Machine Variations 

Film transport. Two distinct machine designs are used for 
transporting the packaging material/film through the ma- 
chine. The traditional design clamps the material with the 
cross-seal jaws and advances the material by moving the cross- 
seal jaws down. This is called a "draw bar" (reciprocating up- 
down cross-seal jaws). The other is a drive-belt principle for 
film advance, which leaves the cross-seal bars in a fixed hori- 
zontal position with only open-close motion. The belt-drive 
film-advance principle has bocn shown to be the most versatile 
design for high speed packaging and simplicity of operation, 
and a number of companies have converted to this principle. 

Power. There are several approaches to providing power 
for matorial/film transport and the filling and sealing opera- 
tions: all electromechanical; electromechanical/pneumatic; 
and electromechanical/pnoumatic/vacuum. 

The electromechanical vertical-bag machine incorporates a 
cam shaft with a scries of cams to operate the various func- 
tions. The package material/film drive motion works off a mo- 
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0* Mnnt« Fraali Produt* N.A., Inc. 




To: Mxunj Zaatua j2fllr January^, 1999 

Frvm: Denisc Cavanaugh 

Subject; Bamuaa pac king trials 

Aji yon are well .wart, w 12/9 we repacked banaaea here at Manatee with 4 
diOertst treatment*. These banian* were held for twe week*. On 12/21 the ztu 
"^■^ w «* t* 1 "* ™<* »cnt to Dr. E.V. Mmton for mm ma ennta. The 
trertio*atawerttfc»nt«uu»Plairt City for proeetitaj. Ob 12/2S, I retrieved 
one »mpk of each treatment for quality evaluate The remit* are as feflowi: 

Treatment 1 Banavae 1.5 mil LLDPE w M ripped before gaxaing, and 
npoa arrival here at tax port were a tattonn ttaf* 6. 

Tmlmumt 2 Banavae <L8 mil HDPK ira* ripped before gassing and 
tike rtsoki were who a uniform stage 6. 

Treatment 2 Banavac 08 mil HDFE which were not ripped before 
guxrag was a 1 54 upon arrival kere at ttte port A* of today, after 
bewR hdd at ambient tempera rare for 6 days they are a uniform stage 
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9417227075 



Treatment 3 Type 0184 Teat Bag which were not ripped before fasstae, -rv- 
werc a ontfrvna ua^c 5 * 

Treatmeat 4 Type Ale* Test Hag which alxo were not ripped before 

eatstng, were a uniform itage 4. ^ 

If there are any other iiuatiom, please contact rat 
Thanks and bcs4 rejjard^ 

P*. M*«,m. 200 D«l Monte W.y. I'mI^Uo. H. J^i I^o.k.- ( U4 |) ,2* a 060 Fa* (041) 722 7075 • 
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DEL MONTE FRESH PRODUCE COMPANY 

P.O. BOX 149222 - CORAL GABLES, FL 33114-9222 
R&D/QA DEPARTMENT FACSIMILE TRANSMISSION 
FAX (305) 445-7612 - TELEPHONE (305) 520-«089 



TO: Dr. Elizabeth Marston DATE: January 12 1999 

(603)890-6735 * 

FROM: D.W.Funk cc: D .cavanaugh 



M Zantua 



NUMBER OF PAGES _L_ (including cover) 
SUBJECT: Banana Bap Trial at Port Manatee 



Ripening trials earned out at our Plant City, FL, facility showed that ethylene penetrated both test 
bags to approximate standard ripening. And, as anticipated, banana ripening was delayed when 
the fruit was enclosed within intact standard Banavac bags. It is important to note that at least in 
pressurized rooms, the fruit ripening was not accelerated by the test bags - which might have 
indicated interference with cooling. 

The gas sampling analyses are of more interest to me. Literature suggests that the standard 1 .5 mil 
PE Banavac bag maintains a modified atmosphere of approximately 2% oxygen/5% carbon 
dioxide. Your data show about 1 8% oxygen/2% carbon dioxide for these bags, pretty similar to 
data, which we had developed for melons. I'm now questioning the validity of information in the 
literature, and have asked Cryovac to talk with me about this situation. 

Both test bags performed better than the banavac standards, but I don't know if the differences 
are of significance. And I'm at a loss to understand why, perforated bags should maintain a higher 
level of carbon dioxide under these conditions. This trial has shown that I have to investigate 
CA/MA influences on fruit maturity more thoroughly. 

Regards. 



DWF18M: omr 

PLEASE CALL (XS) 53X194 I F ANY PART Of THIS COMMUNICATION IS ILLEGIBLE OR INCOMPLETE 

^^^•''•^ 

2 '1 CSTt^^ thar<KTOrpte8S * ne<i 'y u * <™~*«*f by t*pfw» (call cctect « (305) 52CW4CO). and itfun*. 
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To : Rob Rudman / BOSKO VICH FARMS 
From: Steve Layton/SOCOPAC 



Re: Iceless Green Onion Packaging Trials 




Bunched iceless green onions were packed and stored for 29 
days at BOSKOVICH FARMS, Oxnard in February of this year. 
Three modified atmosphere packages were tested, The EXTEND™ 
mechanically perfed liner bags and two laser perfed (Micro Cap™) 
liners. The test results are shown on the attached report dated 3/1/01 



The test results showed that all three liner specifications provided 
salable green onions after 15 days refrigerated (34 F°) storage with 
omons that had initially been shipped, top iced, from Mexico. 

After 21 days, the mechanically perfed and "A" laser perfed bags 
began to dehydrate, slime and curve. The "B" laser perfed bags 
remained clean and salable. After 29 days the "B" laser perfed bags 
evidenced 5-10% stem decay while the "A" laser perfed bags and 
mechanically perfed bags were definitely unsalable. 

It was decided to run a second storage trial with two additional laser 
perforation specifications, further fine tuning the specifications based 
on the initial test results. 



A second storage, .trial was run April 4 through May 1, again on 
Mexican, top iced bunched onions. Four cartons each were packed ir 
laser perfed styles "C" and "D" liners (MICRO-CAP™) and 1 carton 
was packed in a mechanically perfed (MP) locally supplied liner. 
Onions were graded as having 5-10% physical damage when packed. 



(please see disc). 



2" Trial Summary: 



:rial No. 09/528,290, 
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Observations were made after 21 days (4/25) and again 28 days (5/1) 
at 34 F°. Louis Davilla was present during all the observations. 



Results After 21 Davs: 

Odor 

MICRO-CAP "C" : 0 

0 
0 



MICRO-CAP 
MP: 



T>": 



Color 
exclnt 
exclnt 
slight 



Texture 
crisp 
crisp 
slight 



darkening softening 



General 

salable no decay 
salable no decay 
salable, slight 

dehydration 



Both Louis and I felt that the onions looked better when opened after 
21 days then when packed. All were considered salable, with the 
onions packed in the "C" liner looking slightly sounder.' 



Results after 28 Davs: 

Odor 

MICRO-CAP "C": 0 
MICRO-CAP "D": 0 
MP: o 



Color 
exclnt 
exclnt 
drkning 



Texture General 
sftning salable 5% decay 
sftning marginal, 15% decay 
sftning bulb slime, 20-25% 

stem decay, unsalable 



The MICRO-CAP "C" liner was observed as the better liner after 28 
days storage, producing a salable but slightly stressed appearance. 
This is thought to be due to the liners ability to micro-manage the 
internal atmosphere in the package. Mechanically perfed bags with 
physical holes, somewhat reduce dehydration however the holes are 
unable to specifically manage internal package atmosphere. It can be 
surmised from both tests that a month is the optimum storage time that 
can be expected from MICRO-CAP liners at the storage conditions 
noted with onions of the quality and condition packed in both tests. - 

Photos of the 28 day test results on the second trial are attached on 
disc, (jpg files) 
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subject: Micro-CAP™ Plastic Banana Bag Trials in Europe 



Jul. 31,2001 
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G. Restrepo/R. Cariel 
J. Clark/P. Franceri 
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Highlights in this report are based on the following evaluations in Europe: 

1 . Cameroon banana evaluated in U.K. by John Clark 06/1 2/0 1 . 

2. Costa Rican banana evaluated in U.K. by John Clark 06/27/0 1 . 

3. Colombian banana evaluated in Antwerp by Ricardo Carriel 07/05/0 1 . 

4. Costa Rican banana evaluated in Italy by Paolo Franceri 07/1 9/0 1 . 

History. In 1999, post-harvested storage and ripening of banana in Port Manatee Tampa 
were evaluated in two micro-perforated bags (Type C184, Type A168) and compared them 
to the regular 1.5 mil LLDPE Banavac bag. Micro-perforated bags allowed a build-up of 
carbon dioxide 4-6% (or reduction of oxygen to 17-16%, correspondingly), but only about 
2% (18% oxygen) in the regular Banavac bag. After two-week storage, we were able to 
ripen the fruit normally without tearing the micro-perforated bags - implying that ethylene 
gas permeates through the micro-pores (fruit inside intact Banavac bag did not ripe). One 
week after ripening, fruit inside the Type A168 was uniform color 4 while the ripped 
Banavac bag was color 6 - indicating that color development is slower (or increasing ripe 
shelf life of banana) in the micro-perforated bag. 

Crown rot/mold on Colombian fruit continued to be a problem in Germany. Aside from 
post-harvest fungicide, shipping banana in controlled or modified (Banavac) atmosphere 
reduces crown rot incidence. The objection of Banavac packaging in Germany is the extra 
cost and/or handling involved in ripping the bag just before gassing. The use of micro- 
perforated bag will resolved both the crown rot/mold and handling problem on Colombian 
fruit going to Europe. These trials were therefore established to evaluate the effects micro- 
perforated bags on crown rot and mold control and ripening of the fruit. 

Summary of findings is as follows: 

• Cameroon banana in U.K. ripened uniformly in Micro-CAP™ bag similar to that of 
■ ^ ripped Banavac bag, but color is about Vi less in the former. Un-ripped banavac did 

not ripe. No problem reported on crown rot or mold in both bags. 

• Costa Rican banana in U.K. ripened uniformly inside Micro-CAP™ and cut Banavac 
bags, but the former has more under color boxes supporting the slower color 
development. No problem reported on crown rot and mold in both bags. Un-ripped 
banavac did not rioe. 



-2- 



• Colombian banana in Belgium was ripened with a slow ripening process in a 
conventional ripening room. One week after gassing fruit inside Hydropack, Micro- 
CAP ' and Polypack color stages were between 3-5 in the different bags. Polypack 
and Hydropack fruit has some crown turning yellow, whereas, 100% of the crown in 
the Micro-CAP™ bag was full green. This is a very significant finding. Some crown 
mold was observed on the crown of clusters without post-harvest fungicide in the 
Hydopack bag. 

• Costa Rican banana in Italy has color stage 3 after 5 days in Banavac bag but same 
color stage after 7 days in Micro-CAP™ bag. No problem reported on crown rot/mold 
in both bags. 



In short, the initial data obtained in 1999 in Manatee are being confirmed by these 
different trials sent to Europe. Modified atmosphere packaging in either 1.5 mil LLDPE 
Banavac or Micro-CAP™ is helping in the control of crown rot/mold. The handling 
problem of Banavac in Germany can be resolved by using Micro-CAP™ bag. 
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erial No. 09/528,290, 
vttv. Dkt. No. MARS93 



Del Monte Fresh Produce Company 



August 1,2001 



Dr. E. V. Marston 
EV Marston & Associates 
18 Wilson Road 
Windham, NH 03087 



Dear Dr. Martson 

Attached you will find the results of the Micro-CAP™ trials in Europe. Similar to our 
initial trial, the results are very positive. Can the micro-perforations be placed close to 
the bottom of the bag so they will be close to the shouMer or at the side of the box for 
complete and constant exposure? 

In using the data presented in this report, we must request that the name "Del Monte" or 
"Del Monte Fresh Produce Company" not be used in the promotion and/or sale of your 
Micro-CAP plastic bag material. 

Thank you very much for giving us again the opportunity to test your micro-perforated 
bag. We will continue further experimentation on the remaining bags that you have 
given us. 



Sincerely, 




M. I. Zantua 



Cc: Tom Cowan 



PPC Industries, Inc. 



:rial No. 09/528,290, 
cry. Dkt. No. MARS93 



A 3# lY ^on broccoli floret bag (2 mil PL use film) with microporous 
patch as an example of the technology described in De Moor (Patent No. 
6,013,293, Jan 11, 2000). 



EXIBIT A 
S/N 09/877,757 



o 

00 




A 3# Markon broccoli floret bag (2 mil PE base film) made according to 
Patent Application No. 09/877,757) with microperforations (circled in black) 
placed in the upper quarter of the bag so they will not be occluded during 
case carton packing. Note that the customer (Markon) switched to the 
microperforated bag and is no longer using the microporous patch bag (i.e., 
the De Moor bag) for this product. 



EXIBIT B 
S/N 09/877,757 



MARKON. 



MARKON 




READY-SET-SERVE. 

Regular Cut 
FOODSERVICE BROCCOLI FLORETS 

NET WT 48 oz. (3 lbs.) 1.36 kg. 
Keep Refrigerated. For Maximum Yield, Best If Stored at 34°- 36° F (1° 2° C) 

Distributed By: Markon Cooperative, Inc. Salinas, CA 93$ 
Produce Of U.S.A. Shipping In Season From California & Arize 



Polyethylene coextruded rollstock microperforated according to Patent 
Application No. 09/877,757. The microperforations are registered directly 
across from the eye mark in each impression. 




EXIBIT C 
S/N 09/877,757 



Polyester heat-sealable film with microperforations that are not registered in 
a small ide ntifiable area in each impression . Instead, microperforations are 
placed along the entire length of the web, which can result in occlusion of a 
substantial number of the microperforations (and thus, lower the OTR) 
during case carton packing. 




EXIBIT D 
S/N 09/877,757 



Bags made with polyethylene monoweb (2 mil PE) for fresh-cut vegetables 
with product-specific OTRs produced by microperforations according to 
Patent Application No. 09/877,757. Microperforations (circled in black) are 
registered in the upper quarter of the bag so they will not be occluded durine 
case carton packing. 



EXIBIT E 
S/N 09/877,757 




see back panel 
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BROCCOLI FLORETTES 

FLEURONS DE BROCOLI 
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Serving S12&3 oz. (85g) v 
Servings Per Package 16 



^ VEGETABLE 
MEDLEY 

Micro Perfect tu 

Are we micro-m*iin\i;in;j; for perfection? 
Absolutely! 
...and we are goini; to extremes to bring you 
the Prcshcst.. Safest... and most Nutritious 
Vegetable Medley possible in every 
Cold Coast 
package you purchase. 

From one extreme.. .to another, we are 
LARGE on quality and MICRO in our 
state of the art technology. 

This is a Micro Pert Package. 

Micro Perf technology is the latest 
scientific advancement in packaging 
svstems specificaliv eiminoeivd to nnuuW* 
a perfect packaging environment for 
Vegetable Medley. Our cutting edge 
process ensures that each and e \ ery brig, 
which we methodically pack for our 
customers, is the very highest quality. 
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Micro Perfect ini for You! 

To contact Gold Coast 
with your Comments or Questions 
or tor recipe ideas: 




Calories from Fa! 0 
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Total Fat Og 



Saturated Fat Og 



| Cholesterol Omg 



Sodium 25mg 



Potassium 270mg 



Total Carbohydrate 5g 



Dietary Rber 2g 



Vitamin A 140% • Vitamin C 80% 
I Calcium 2% • Iron 2% » Folate 11% 

'Percent Oady Values an based on a 2.000 1 
catoris diet Your daily values may be higher 
or tower depending on your calorie needs: 

, ftto*es 2.WQ 2.W 

Total Fat Less than 6Sg 80g 
Sat Fat Less than 20a 25a 
Cholesterol Less than 300mg 300mg 
Sodium Less than 2,400mg 2,400mg 
Total Carbohydrate 300g 375g 
Oietary Ffter 25q 30g 

I Calories per gram 
I Fat 9 * Carbohydrate 4 • Protein 4 



Nutrition Information/ 
Information Nutrftfonnelle 

Per 85g Serving., jr 
Par portion de 85 g / 



EBOfgy/Enorgle J 

^ I ■>'< i 
Protein/ Pnrtfaes^T" 



WMitiewgtttMs Og 

Cartohytrttes/Glucides Sg 

Sodlua/Sodlum 25mg" 
Pbtassta^Potassli 




Distributed \\\ . dim mm i-s 
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Bags for fresh-cut green beans, turnip greens, and collard greens made from 
1.2 mil BOPP (biaxially oriented polypropylene film) with heat-seal coating. 
Microperforations (circled in black) are registered in the upper quarter of the 
bag so they will not be occluded during case carton packing: 



EXIBIT F 
S/N 09/877,757 
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Nutrition Facts 

Serving Size 3 cups (108g) 
Servings Per Container About 4 



Amount Per Serving 


Calories 25 Calories from Fat 0 


% Dally Value* 


Total Fat Og 


0% 


Saturated Fat Og 


0% 


Cholesterol Omg 


0% 


Sodium 30mg 


1% 


Total Carbohydrate 5g 


2% 


Dietary Fiber Ig 


4% 


Sugars 2g 


Protein 1 g 


Vitamin A 50% • Vitamin 


C30% 


Calcium 2% • Iron 0% 


'Percent Dally Values are based 


on a 


2,000 calorie diet 







duct of: 

Nugreens 

California 

s or information: 

angreens.com 

{GREENS 



Cookin' with 

Greens 



Taste and Preparation 

Collard greens, with their cabbage-like flavor, are 
delicious and ultra-versatile. They pair well with 
other vegetables and with meats such as smoked 
turkey or salt pork. Collard greens can also be added 
to soups and stews, or slow-cooked in its own juices 
for a completely satisfying side dish. 

Cut 'n Clean Greens Southern Collards 

Entree - Traditional 



1 lb. Cut *n Clean Greens, Collard 
1 smoked ham hock 
1 yellow onion, cut into quarters 
1 turnip, cut into quarters 



1 tbsp hot pepper vinegar 
3 garlic cloves, chopped 
1 tbsp season salt 
1 tsp sugar 



In a large pot, bring 4 cups of water to a boil, add ham hock, 
season salt, vinegar and cook covered until ham hock is 
tender, about 30 - 40 minutes. Saute onion for 5 minutes, 
add garlic for 5 more minutes, then add saute to the boiling 
water. Add Cut 'n Clean Collard Greens and cook for 40 
minutes more until desired tenderness. Add sugar to taste. 

Serving size: 4 oz. 
Number of servings: 4 

Cut 'n Clean Greens Collards and Fish Stew 

Entree - Contemporary 



1 lb. Cut 'n Clean Greens, 
Collard 

2 medium onions, large dice 

1 green pepper, large dice 

2 cloves garlic, minced 
1/8 tsp crushed red pepper 

1 tbsp cajun seasoning 

2 tbsp dijon mustard 



2 tbsp flour 

3 tbsp olive oil 

1 6 oz. can tomato sauce 

2 quarts water 

8 oz. can clam juice 

I lb. fish fillets of your choice 

1/2 tsp paprika 

Salt & pepper to taste 



In a medium pot, cook onions, green pepper, garlic and 
crushed red pepper in olive oil until mixture is tender, about 
3 minutes. Add Cut 'n Clean Collard Creens and water, bring 
to a boil. Cover and cook for 25 minutes. Cut fish into 2" 
cubes, add to pot. Pour in tomato sauce, and remaining 
ingredients, sprinkle with paprika, salt and pepper. Reduce 
heat to medium. Cover and simmer until fish flakes easily 
with a fork, about 1 5 minutes. Mix flour and 1/4 cup cold 
water, add to thicken soup. 

Serving size: 12 oz. 
Number of servings: 6 
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" ;C U ^ aean Greens Freshness and Handling 

Keep refrfgerated in crisper 



r 




Bags made with a 7-layer coextruded polyethylene film (2.2 mil) for fresh- 
cut vegetables. Microperforations (circled in black) are registered in the 
upper quarter of the bag so they will not be occluded during case carton 
packing. 



EXIBIT G 
S/N 09/877,757 




n Facts 

(7ig) 

■■iner About 19 

log 

Calories from Fat 0 

0% 

t Og 0% 



0 



)mg 



0% 



1% 



fdrate 4g 1% 



2a_ 



8% 



■ Vitamin C 100% 



• Iron 



0% 
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)s are based on a 2,000 
ity values may be higher 
on your calorie needs: 
■its: 2.000 2.500 
than 65g 80g 
than 20g 2Sg 
than 300mg 300mg 
than 2.400mg 2,400mg 
300g 375g 
25g 30g 



nation/ 
tritionnelle 

>se) 



14Cai 
60 kJ 

Protein / Prolines 2.2 g 

Fat / Matleres grasses 0.3 g 
Carbohydrates / Qlucides 4.0 g 
Sodium / Sodium 25 mg 

Potassium / Potassium 260 mg 

Pocentage of Recommended Daily Intake 
Pourcentage de I" apport quotidten recommandi 

Vitamin A / Vitamine A 3% 

Vitamin C / Vitamine C 1 06% 

Foiacin / Folacine 27% 

Iron / Fer 3% 





ar / Distributed by: 
Farms, htc. 

nas • California 93901 
Orlando • Florida 12809 



FRESH 

BROCO 
FLORET 

Keep Refrigerated 3< 



NET WT. 3 LBS. ( 1 



Fresh-cut apple bag made with a laminate of 0.70 mil oriented 
polypropylene and 1 .75 mil PE. Microperforations (circled in black) are 
registered in the upper quarter of the bag so they will not be occluded during 
case carton packing. 



EXIBIT H 
S/N 09/877,757 
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Here it is! The healthy apple 
snack that refreshes. 

Crunch Pak® apple slices are 
the real thing - pure apples. 
Energy and fiber without fat or 
cholesterol! 

No browning. No aftertaste. 
No more slicing or coring... 
Just open the bag and enjoy! 

What you get is the natural 
goodness of sliced apples. 



Visit us at our web site at: 
www.crunchpak.com 



Nutrition Facts 
Serving Size: 2 az. (57 grams) 
Servings Per Container 8 



Calories: 29 Fat Calories: 0 



Total Fat Og 



%bn»v 



0% 



Saturated Fat Og 



0% 



0% 



0% 



2% 



Total Ca rbohydrate 8g 



2% 



Dtetary fiber 2q 



7% 



Sugars 6q 



Protoiii Og 
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Percent Defy Values are based on a 2400 catena 
(Set. Your daiy values may be higher or lower 
depending on your calorie roods. 



horaolents: rraeh Apptoe* CeUum Aecoctets 

(& bland of CoJdum and Vttatmin C 

to maintain heahneaa and ootof) 



NetWt16oz(454 grams) 
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Heat-sealable lidding films (heat-seal coated PET base film) for fresh-cut 
fruit with product-specific OTR produced by microperforations according to 
Patent Application No. 09/877,757. Heat-sealable PET lidding films are 
used to create a hermetic heat seal to rigid plastic containers. 



EXIBIT I 
S/N 09/877,757 




NO PRESERVATIVES • KEEP REFRIGERATED 
NET WT. 12oz (3403) 



11258 



A semi-rigid lid for a semi-rigid cup. The lid is microperfed (circled 
black) to control the atmosphere inside the container. 



EXIBIT J 
S/N 09/877,757 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



